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CORRECTLY 
CUT GEARS 


are essential to the efficient and economical opera- 
tion of modern high-speed machinery. Whether 
your plant requirements call for a drive for an 
electric furnace or a steam turbine 


FAWCUS 
Herringbone Gears 


will deliver perfect satisfaction. They are cut on machines 
which ensure accuracy in spacing, register and tooth form. 
Planed gears supplied up to 24 feet dia; hobbed gears to 15 ft. 
dia. We also are equipped to build special machinery. Esti- 
mates gladly furnished on any design, built to your own draw- 
ings and specifications. 


FAWCUS MACHINE CO. 


PITTSBURGH, PENNA. 






250 hp. Herringbone 
Gear Drive. Speeds 
485 to 35 ram, Re- 
duction 138 te 1. 
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Operating Cost 


SHRIVER 
F ILTER PRESSES 


They increase output and effect marked savings 





glter cloth replacements and the recovery of 
ilues Little attendance and less wash water adds 

» their economy 
Hlave wide joint surfaces Accurate finishing 
of plates and frames, coupled with an efficient 


tightening device, prevents leakage. 
Presses for all industrial filtration. Small presses 
of labor tory work. 
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Direct Heat, Indirect Heat and Steam Dryers 


RYERS 


Do you realize the important part that dryers play on 
the quality and saleability of your product? “Ruggles- 
Coles” Dryers are now being extensively used in the 
chemically controlled industries. They are drying many 


materials rapidly and uniformly at minimum cost. Write 
for our illustrated catalog; it explains the suitability of 
“Ruggles-Coles” Dryers to your product. 


Ruggles-Coles Engineering Co. 


50 Church St., Works: 
i York, Pa. 
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Type B Motor Driven 
Self-Balancing 


That’s what the users write us! 


“HERCULES—ELECTRIC” 


PATENTS PENDING 


SELF-BALANCING 


TOP OR BOTTOM DISCHARGE 


DIRECT FLEXIBLE DRIVEN 


Only Hercules 


Remoying Basket and 
Bearings 


Sizes: Southern Representative Eastern Representative Canadian Representative Write f 
0, 36, 42, 48 E.S. PLAYER F. A. TOLHURST Whitehead, Winans, Ltd. rite for 
» , 4 60 ’ ‘ - a 40 So. 7th St 289 Beaver Hall Hill Bulletin 
aidiases GREENVILLE, S. C. PHILADELPHIA, PA. | MONTREAL, CANADA 





EAST JERSEY PIPE CO. 


~SUCCESSORS TO- 








Extractors 
have Motors Mounted on 
Tilting Bracket to Facilitate 





GILLESPIE MOTOR CO. 
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Facts First; 

Classification Second 

‘HE coal operators shipping over the Virginian 

Railway for export through the Sewalls Point Coal 
Exchange are taking a very advanced stand in their 
agreement with the United States Bureau of Mines 
with regard to the sampling and analysis of coals. 
They propose to have a complete set of mine samples 
and analyses, tipple samples and analyses, and com- 
mercial coal tests throughout the vear to sérve as a 
basis for determining the classification of their coal 
shipments. 

As in all such co-operative agreements, all analyses 
obtained by the bureau may be published, and all users 
of smokeless and high volatile fuel from this district 
can therefore profit by the conclusions. This work 
will be of great value to other users of coal from 
this territory as well as to the tidewater and foreign 
interests directly concerned in the shipments handled 
by this coal exchange. 

This is practically the first time that a large group 
of operators have been willing to face the facts so 
frankly; they and their patrons are to be congratulated 
accordingly. It is not too much to expect that other 
districts will fall in line, so that all users of fuel may 
ultimately have reliable mine- and commercial-coal 
analyses as a basis upon which to judge their pur- 
chases. The time is coming when a coal purchaser 
may again buy upon quality. Just now, of course, he 
has to take what he can get and be thankful for that. 
When quality again becomes the determining factor 
such work as this just undertaken will have increased 
value for all. 


New Problems 
In the Chemical Industry 
IGH prices and increased transportation costs neces- 
sitate industrial adjustment. In what way will 
this adjustment affect the chemical industry? 

Like others, the chemical industries have shown a 
marked tendency toward centralization and large-scale 
operation. This has not been illogical and has done 
much to bring about the high efficiency and the present 
pesition of importance of the chemical industry in this 
country. There were other and less apparent causes 
for centralization, among which the low cost and ease 
of transportation and a relatively concentrated market 
were important. Also there was a lack of appreciation 
on the part of the investing public of the economic 
importance and industrial stability of the chemical in- 
dustry. Men whose initiative, ability and training 
fitted them to establish and operate small chemical plants 
felt that the large chemical companies offered more 
attractive employment and a greater opportunity. 





Now, however, the conditions have changed in a 
marked degree. Industrial expansion throughout the 
country and more particularly the increase in general 
manufacturing in Western states, which has called for 
larger quantities and varieties of chemicals, have em- 
phasized the burdensome effect of centralization in 
those sections distant from the source of the needed 
chemicals. Transportation difficulties and more recently 
the increase in freight rates have forcibly emphasized 
this effect of centralization. As a consequence interest 
has been stimulated in small-scale production to supp!y 
a local market. 

Undoubtedly the small plant will become an increas- 
ingly important factor in the chemical industry, and 
bring about a new set of problems for chemists and 
chemical engineers to solve. 


Why Nota 

Revolving Fund? 

HEMICAL Warfare Service is to embark upon 

many activities which have possible peace-time 
value. These activities should be fostered, for the Serv- 
ice can be most effective in war times if it has been 
allowed to be business-like and effective in times of 
peace. One specific proposal is that a portion of the 
war-gas reserves be sold each year and a new supply be 
made in the plants of C.W.S. to replace the amounts dis- 
posed of. This would permit only fresh stocks to be 
kept and continual attention could be given to revision 
of manufacturing methods and maintenance of plant 
and equipment in genuine working order. 

Any such program still has one important limitation, 
however. The income from such sale of materials would 
not be credited to the accounts of the Service for fur- 
ther developments and operations. It is a general prac- 
tice that such income incident to any Government activ- 
ity “be covered into the Treasury as miscellaneous re- 
ceipts.” In other words, the Service, although in effect 
financially self-sustaining, has each year no income 
credited to it, for these miscellaneous receipts do not 
appear as part of its assets. Occasionally a somewhat 
different practice is followed under what is termed “a 
revolving fund.” An appropriation for this purpose 
provides that any income from the work authorized 
shall be credited to the appropriation and thus be allowed 
to facilitate an extension of the work or its continuance 
beyond the time that the initial appropriation would 
provide for. 

Far be it from us to encourage Chemical Warfare 
Service or any other branch of the Government in the 
thought of “going into business” in competition with 
established industry. However, to remain an effective 
military agency this department must be maintained 
upon a business-like basis. A most effective means to 
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this end would be the transaction every year of a small 
amount of business directly associated with industry. 
The personnel of the Service would thus be kept in 
touch with industrial conditions most effectively and 
would know just how the current work could most 
quickly be expanded to a larger scale in case of military 
emergency. 

A relatively small appropriation will permit fairly 
the Service if the appropria- 


scale operation of 


large 
tion is on the basis of a revolving fund. On the other 
hand, if definite appropriations for all work must be 


vear and income simply goes into the Treas- 
know there must be a 
Congress to obtain the 
effectiveness of the Service will 


urv of the United States, we 


ontinual hight in necessary 
Each vear the 
by the possibility of political attack or 
unreasonable so It seems that an ap- 


propriation on the basis of a revolving fund would have 


money 
He yeopara ed 
-called “economy.” 
great merit these circumstances. 
Fees vs. Salaries 

For University Professors 


YOTING the inadequate technical instruction in 
N ron and steel now existing in America, not only 
n trade schools but the so-called 
institutions of higher learning, the president of one of 
our honorably known colleges set out to find a professor 
of ferrous metallurgy. He wanted to find a man of 
personality such that men in the surrounding industry 
would naturally come to him for advice; the new pro- 
fessor was to be an executive who could lay the founda- 
tions for a great department; he must know iron and 
steel metallurgy and metallography, and be able to 
speak and write on these subjects clearly, easily and 


more e pecially in 


convincingly. 
well-meaning friend referred Dr. PREX to us 
for a list of possible candidates. After hearing the 
specifications and learning that the salary of $4,500 a 
year was offered, the answer was instant: “It simply 
done! Metallurgists of that caliber are 
extremely rare. If you could find one it would be diffi- 
cult to interest him at twice the figure. If you succeed 
it will be pure good fortune.” 
said the visitor, “but I hope to interest some 
a teacher, or with a desire to become a 
teacher, who is perhaps even now occupying a 
subordinate educational position, and who might not 
he held by a consulting practice, and therefore be will- 
ing to make the cnange for the opportunity it offers.” 
Here, indeed, is a phase of the situation only now 
being educational administrators. Granted 
that an engineering professor should do some consult- 
order to keep him familiar with the shift- 
ing advance of technology, it is often forgotten that the 
teacher's first duty and great opportunity is to instruct 
inspire his students. If his salary for this welcome 
task is so pitifully inadequate that financial worries and 
half-baked consultation fill his mind and time, then the 


some 


can’t be 


“True,” 
man already 


realized by 


ing work in 


and 


name only, he loses his upright 
title 


teacner 1n 


the |} 


teacher 1s 


independence ina onorable “Professor” is 


truckled t iack and charlatan. 


stagnation in university faculties are 


| » ? 
inoreeding and 


ever-prese danger from many causes without tying 
eacher t certain city or region simply because he 
reasonably sure of certain outside fees. Why should 
he go f) hardly won pound cake at Harvale to several 


butter at llliota? 


Cul nore ana 
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Dr. PREX has evidently seen the great need of com- 
petent instruction in iron and steel. When will his 
board of directors apply to college management the same 
principles which rule their business: that the man and 
not the salary is the thing of importance? They know 
that if they get the right man he will earn the salary 
he will ask, but it seems they have not yet received suffi- 
cient urge from teachers, alumni or industry to act upon 
that knowledge. 


An Excellent Publication 

On Hydro-electric Power 

PAMPHLET has been circulated by the Guaranty 
i Trust Company which looks like good tidings. It 
urges investment in hydro-electric enterprises. It con- 
sists in a study of the power facilities of the United 
States, recognizes the prospective exhaustion of our 
oil supply with the increasing demand made upon it 
and the imports, running up in 1919 to 70,000,000 bar- 


rels. The burden upon railways for carrying coal is 
considered, as is the increase of 175 per cent in the 
cost of coal at the mines since 1914. The immense 


saving of labor and in traffic to be obtained by the 
development of water-power stations instead of hauling 
coal and the reasonableness of co-ordinating these with 
central-power stations fed by steam and gas are set 
forth with such clarity that it seems—of course this 
is a venturesome statement but it almost seems—as if 
it might make the dear public understand something 
of the thefts that we of today are committing against 
unborn generations. 

There is told also how in the electrified mountain 
section of the Chicago, Milwaukee & St. Paul Railway 
(which formerly bore the initials C.. M. & P. S. and 
was sometimes referred to as the Chicago, Milwaukee 
and Paint Saul), the company found that one electric 
locomotive does the work of four steam locomotives. 
The Butte, Anaconda & Pacific Railway accomplishes 
with seventeen electric locomotives work that formerly 
required twenty-eight steam engines of the mastodon 
type. The Norfolk & Western Railway achieves simi- 
lar results. The interconnection of seventy-five hydro- 
electric with forty-seven steam plants in California 
covers a distance of over 800 miles with 7,200 miles 
of high-tension transmission lines, having a capacity 
ef 785,000 kilowatts and serving nearly 600,000 con- 
sumers. California uses more electric power on farms 
(chiefly for pumping water for irrigation) than all 
the rest of the farms in the United States. The Cali- 
fornia rice industry that began in 1912 and that last 
vear produced a crop worth $27,000,000 is almost 
wholly dependent on electric pumping. 

In Kansas this summer the wheat of at least a dozer 
counties was threshed by electricity. One compan) 
supplies power to sixty towns and 500 farms. In Mon 
tana and Idaho the mines and smelters are electrified, 
and in the Northwest paper mills and sawmills are 
using electricity for power. And the immense signifi 


cance of long-distance transmission whereby manu 
facturing concerns may select the most convenien' 
locations, instead of building out at the falls, 


emphasized. 

We congratulate the Guaranty Trust Company « 
rendering a real service in public education. The publi 
is naturally conservative in regard to what it does n 
understand, and this is as it should be. But it 
also very slow in trying to understand, and this is 














September 29, 1920 " 


it should not be. There are indications, however, that 
the passage of the water-power bill at the last session 
of Congress is stimulating hydro-electric development 
in this country. Up to September 19 the Federal Power 
Commission had received fifty-six applications for pre- 
liminary permits and licenses. These applications are 
being filed from all parts of the country and the power 
is to be used for a variety of purposes, including min- 
ing, irrigation and public utility service. 


Don’t Forget 
The Time Element 


i ermeatn many persons by losing sight of the time 
i X element, are in danger of misinterpreting or of 
failing entirely to percieve the economic changes that 
are in progress. They forget that time has passed and 
time is passing. That is a common fault. It is the 
chief thing, instance, that makes an “old fogy” 
what he is. The passage of time makes less impression 
upon the older man and he expetts events to move less 
rapidly in keeping with his duller impression. The 
man who does not become an old fogy is the one who 
makes allowance for the change in personal equation. 

We are in a period of particularly great changes and 
‘specially rapid flux by reason of the great war having 
occurred. The passage of time is especially important 
as suggestive of the passage from one set of conditions 
to another set and still another. What many men 
neglect to allow for is the fact that almost two years 
have passed since the Armistice. 

The idea entertained during the war in some quarters 
that there would be a period of readjustment or a 
“transitionary period” from war-time conditions to 
stable peace conditions in the matter of business and the 
affairs of men generally has been shown to have been 
altogether erroneous. We are to have continued 
hanges. At the present time.there is in progress a 
downward readjustment in the values of many things. 
In the case of commodities, the great bulk of commodi- 
ties is included. In the case of labor, the rates in 
money per hour or per day do not decline, but the 
performance increases, and while the labor unions con- 
sider labor a commodity to be weighed out simply by 
time, the fact is that in the long run the workman 
sells performance, which one may regard as service 
rather than as a commodity. 

There are not a few who shrink from the mere con- 
remplation of such a thing as declines in the prices of 
ommodities. They seem to think it will spoil every- 
hing for prices to decline. They forget that almost 
‘wo years have elapsed since the Armistice. They fail 

allow for the progress of time. We have had a 
eriod of price advances—and quite a long period con- 

dering how rapidly things would naturally move after 

ch great disturbances as the World War could not 

it produce. It is only natural that at some time 
should decline. During the war the common 
ediction was that there would be a “period of pros- 
rity” after the war, and some predicted only three 
ars of that. Well, two years have elapsed and they 
ive not been years of real prosperity, which means 
th progress or advancement and contentment. These 
ngs obviously we have not had, and if they were 
sible in the circumstances that existed they would 
ve obtained. Others, the most sanguine, predicted a 
riod of seven or eight years of “prosperity.” Assum- 

for argument that they were right, a fourth of the 


for 


ices 
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period has passed and has been practically squandered. 
If the fates really do decree that when mankind 
indulges in a great war with enormous destruction of 
life and property and great waste of time it shall be 
rewarded by being given a period of riotous living, how 
many years of such reward is mankind entitled to 
receive? 

The thing to do is to recognize that the two years 
have not given us real prosperity and that they repre- 
sent an amply long period for the experiment. We 
should be glad to see things change, for any change 
would be promising of better luck in 
ment. 


the next experi- 
If we do not have changes, if we do not try 
various means of arriving at real prosperity, we might 
as well take it that the world has gone to the dogs to 
stay there 


First in War, First in Peace. and 

First (?) in the Hearts of the Congressmen 
Bees Chemical Warfare Service is undertaking a 

most desirable public responsibility when it seeks 
to apply during peace time some of the important 
results of its military preparedness. The chemist can 
do well to follow the various activities of this Service, 
for doubtless much of its effort will prove to have 
immediate commercial application as well as the military 
value primarily sought. In this connection it is inter- 
esting to note the efforts toward rat extermination with 
poison gas, the possibility of poison-gas bombs being 
used in the capture of criminals who have barricaded 
themselves in inaccessible places and the destruction of 
grasshoppers and other pests by appropriate offensive 
gas preparations. These, of course, have a popular 
as well as a technical interest. 

To the chemical industry it will be more interesting 
to consider the proposal that the stocks of war-gas 
materials be used industrially to a certain extent each 
year. By this plan it is hoped that the facilities and 
equipment of the Service may each year be actively 
in use on a smal! scale and thus be more easily main- 
tained up to date and in operating condition. The 
sale of 25 per cent of the reserves of chlorpicrin and 
phosgene each year is one of the specific suggestions 
to this end which would permit co-operation of the 
Chemical Warfare Service with the dye 
Numerous other means of co-operation will 
themselves also. 

It is certain that these efforts will afford 
encouraging element upon which to base our 
of the needed increases in financial backing for the 
C.W.S. Congress will doubtless be asked to appropriate 
considerable sums next winter to augment the facilities 
for additiona! research work needed. If the chemists 
diligently study the opportunities for peace-time service 
of this branch of our military organization they can 
most enthusiastically and effectively support these re- 
quests. Our profession is signally recognized by the 
maintenance of this branch of the Army and it is a 
responsibility of the profession to support the Service 
accordingly. The proposed advisory committee of 
chemists which the American Chemical Society is to 
appoint to work with the C.W.S. will be one 
through which our support be afforded, 
individual responsibility of chemists is 
portant, especia'ly wherever there is 
industrial application of or 
activities. 


interests. 
suggest 


a most 
support 


medium 
but an 
equally 
opportunity for 
C.W.S. 


may 


Im- 


co-operation in 
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Readers’ Views and Comments 











College and University Finances 
To the Editor of Chemical & Metallurgical Engineering 

Sir:—All our educational institutions have recently 
felt the pinch of limited resources, and many have made 
strenuous efforts to raise large endowments, intended 
for the most part to increase the salaries of the teach- 
ing staff. 

This whole idea is essentially undemocratic and un- 
American, so long as the colleges and universities do 
not make a charge for tuition equal to its actual cost. 
As long as this condition exists, increased endowments 
to make up the deficit are in the nature of charity and 
tend to pauperize the beneficiaries—i. e., the students 
or their parents paying their tuition, 

At the present time no one of these institutions has 
stamina sufficient to charge for tuition its actual cost. 
Rich and poor alike are charged the same, an average 
of about one-half the actual cost. Neither the rich nor 
the poor are informed as to the actual cost being double 
the price charged, and the rich are not even invited 
to pay the cost. 

No one with the true American spirit wishes to edu- 
cate his children at less than its cost, if he is able to 
pay the cost. But our universities proceed on the 
tacit assumption that the preceding statement is untrue, 
that the American parent always wishes to get the 
education at as low a figure as possible and to avail 
himself as far as possible of the endowment funds 
which charitably disposed persons have contributed to 
assist the colleges in their work. I am firmly convinced 
that this tacit assumption is the one that is totally 
false: that the American spirit recoils from accepting 
charity and prefers to pay the proper price and preserve 
its self-respect. 

One result of the charge for tuition being placed at 
only a fraction of its actual cost is that the more 
students in attendance the greater is the strain on the 
institution’s finances, the more endowment is needed to 
meet the deficit, and, in general, the more the institu- 
tion has to plead poverty and to cut to the lowest 
possible figure all expenditures, such as salaries of 
the teaching staff, etc. Our institutions being of late 
notoriously overcrowded, it results that the greatest 
sufferers are the teaching force, the restricting of 
whose salaries is the chief avenue open for economy. 
We can say with almost absolute truth that rich men’s 
children are being educated in our colleges at half price 
largely at the expense of the teaching staff, whose 
salaries must be restricted to the minimum if the insti- 
tution is to make ends meet. 

Is the proper remedy for this condition to appeal to 
wealthy patrons generously to donate large endowments 
whose income shall go to increasing salaries of the 
teachers? Is this not adding insult to injury? It 
surely should appeal to level-headed business men 
rather to solve the question by making the charge for 
tuition its cost, which would then be paid by all able 
to pay it. In this way, the parents do not receive 
charity from the institution’s endowment in the form 
of tuition for their children at half its cost; neither 


are the teaching staff receiving living wages from 
endowment provided by generous and wealthy patrons. 

What is needed is a return to normal, healthy business 
methods in the running of our higher educational insti- 
tutions, and to give the independent American the chance 
to pay for what he is getting. Departure from such 
a principle causes most lamentable confusion, plainly 
evident to those who will study the subject dispas- 
sionately and sanely. 

The writer is a university professor, receiving as 
salary only a fraction of what his services would com- 
mand industrially; the same is true of my assistants. 
The university could pay me and my assistants in- 
creased and more proper salaries if full cost of tuition 
were paid for those students whose parents are able to 
pay it. Out of whose pockets, then, is this deficit 
coming? It is a fallacy to consider it as coming from 
endowment; it really is extracted, under present cir- 
cumstances, from the salaries of the teaching staff. The 
well-to-do parents should be given the opportunity to 
right this wrong, and the proper remedy is to make 
the charge for tuition equal to its cost. 

The only valid argument against this innovation is 
that it will prevent large numbers of worthy students 
from getting an education because of inability to pay 
the cost. It may be admitted at once that under the 
proposed new charges, more students will be unable 
to pay the charge than at present. But that is not 
an insuperable difficulty. At present, no worthy student 
who shows good scholarship is turned away for in- 
ability to pay tuition. He either gets a scholarship, 
intended to help just such men, or e'se he is granted 
“deferred tuition” for a half, a quarter, or all the 
tuition charge. This means that he pays what he can, 
and the college lends him the rest, he promising to 
repay it, without interest, as soon after graduation as 
he is able. This is the right and proper use of endow- 
ment funds; to help those who need help, and not 
foolishly to waste it on those who need no help and can 
pay the full cost of tuition. 

Adoption of the proposal to make the tuition charge 
the fuil cost of tuition would liberate endowment funds 
now misapplied and turn them into the proper channel 
of assistance to worthy students not able to pay the 
cost. No worthy student need then be turned away, 
there are all grades of financial ability and disability 
among students; no one would be asked to pay more 
than the mere cost, no matter how rich he or his parents. 
For the fraction unable to meet this very reasonable 
requirement, the endowment funds should be wisely 
appropriated, so as to make up the difference between 
cost and the students’ ability to pay. Most of this would 
come back to the institution a few years after the 
recipient graduated, and thus the endowment fun:s 
would not be diverted but largely returned. 

Concrete application of this abstract principle w |! 
show that it is practicable and financially sound, as we!! 
as being ethically far superior to the present antiquat:d 
and absurd system. Adoption of the system advocated 
will put endowment to work in its proper channe.s, 
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will increase the self-respect of the students, who will 
feel that they are not objects of charity when the cost of 
their tuition is being paid, will increase the self-respect 
of the American parent who pays the full cost of his 
children’s education, will enlighten the financial bur- 
dens of the institution by making income more nearly 
proportional to expenses, and will enable the institu- 
tion to apply the sums saved to the increase of salaries 
of the teaching force, where they properly belong, and 
whence they are at present being unwisely and unneces- 
sarily diverted. 

Are endowments made to higher educational insti- 
tutions intended to help educate well-to-do peop'e’s sons 
at half cost, or to help educate those unable to pay the 
simple cost of their education? Should the compen- 
sation of the teaching staff be restricted to less than 
proper living salaries to make it possible to educate well- 
to-do people’s children at half the cost? 

JOSEPH W. RICHARDS. 


Lehigh University, 
South Bethlehem, Pa. 





Massachusetts Institute of Technology School of 
Chemical Engineering Practice 
To the Editor of Chemical & Metallurgical Engineering 

Sir:—The School of Chemical Engineering Practice 
of the Massachusetts Institute of Technology, which 
was started in 1916-17 and then discontinued on account 
of the war, has been reopened. The work of this 
school is part of a 5-yr. course in chemical engineering 
offered by the Institute and consists of twenty-four 
weeks’ field work at three chemical engineering practice 
stations. These stations are located at Bangor, Me., 
Everett, Mass., and Buffalo, N. Y. The plants co-operat- 
ing with the Institute in this important educational 
work are the Eastern Manufacturing Co., manufactur- 
ing electrolytic bleach, sulphite puip and writing papers; 
the Penobscot Chemical Fibre Co., O'dtown, Me., manu- 
facturing soda pulp; the Revere Sugar Refinery, Charles- 
town, Mass.; the Merrimac Chemical Co., Everett, 
Mass., producing heavy chemicals; the Boston Rubber 
Shoe Co., Malden, Mass., the Lackawanna Steel Co., 
Buffalo, N. Y., and the Larkin Co., Buffalo, N. Y., 
manufacturer of soap, etc. 

In the practice school the students study the various 
unit chemical operations such as filtration, evaporation, 
combustion, ete, on full-scale apparatus and under 
practical working conditions. Sometimes this is ac- 
complished by actually working with the operating men, 
and at other times by running a full-scale test to deter- 
mine either the efficiency of the equipment or process, 
er to find optimum conditions of operation. Such tests 
are always carried out under regular factory conditions 
without interfering with the quality or quantity of 
the output and are along lines which are of interest 
to the co-operating companies. Work at the Bangor 

ation includes investigations into the production of 

ilorine and bleach, the absorption of SO, in the manu- 
facture of bisulphite liquor, the efficiency of quadruple 
fects evaporating caustic soda solutions, etc. Work 
f similar character but along different lines is carried 
it at the other stations. 

The students will complete their work in the practice 

hool at the end of December, and will then return 
'» the Institute fer two terms of advanced study. This 

ivaneced work is wholly elective and enables the student 

' specialize in that line of chemistry or engineering in 

hich he is most interested. In the,choice of courses 

d in the viewpoint toward this advanced work, the 
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student will be greatly benefited by the practical plant 
experience he receives in the field work of the practice 
school. 

There is one important difference between the School 
of Chemical Engineering Practice and other co-oper- 
ative engineering courses, where the student is regularly 
employed for part of his time in the factory, and the 
remainder is spent in class room and laboratory work 
at the college or university. This difference lies in the 
fact that instead of being on routine factory production 
work, as is customary in such courses, the student in 
the Schoo! of Chemical Engineering Practice is always 
under the direct charge of a resident faculty member 
at each station and the student’s work is so planned 
that he shall obtain the greatest possib'e benefit from 
the time spent in the plant. 

Two matters which have occupied considerable at- 
tention in scientific and engineering circles are the 
education of future engineers and the establishment 
of closer relationship between the work of the univer- 
sity and that of industry. In the School of Chemical 
Engineering Practice, progress along both of these lines 
has been made, and a great forward step taken in 
the sound, rational education of the Chemical Engineer. 

Cambridge, Mass. R. T. HASLAM, 

Director 





Self-Contained Engineering Journals 
To the Editor of Chemical & Metallurgical Engineering 

Sik:—With so many highly-specialized engineering 
journa’s in the field, a reader who wishes to keep in 
general touch with engineering has to do as Thomas 
Edison does and read them all. A recent magazine ar- 
ticle (was it in Engineering and Contracting?) re- 
ported that Edison reads regularly fifty-two technical 
periodicals. Even then the average reader is bound 
to miss much that he would like to see, and he really 
cannot expect anything else. The best that he can do 
is to find the majority of the best articles that discuss 
his particular hobbies. 

For instance, a reader interested in the cyanide proc- 
ess for gold ores can find suggestive articles in Engi- 
neering and Mining Journal, Mining and Scientific Press, 
CHEMICAL & METALLURGICAL ENGINEERING, and several 
of the publications of the chemical societies. Of course, 
a member of the staff of any one of these periodicals will 
assert that his particular paper publishes all that is 
worth seeing, but that is not true. Each paper has its 
merits. 

The point I am getting at is, Why do not the editors 
of the various engineering journals acknowledge more 
often that such and such a paper has printed an unusu- 
al'y good article on this or that? The readers undoubt- 
edly would be glad to hear about it, and would credit 
the editor for his fairness and generosity. Most engi- 
neers subscribe to only one technical journal, and would 
be glad to know from an editorial note that an unusually 
good article on some particular subject has appeared 
in another paper, which they could refer to at a library. 

In other words, are not engineering journa's too self- 
contained? Are not the editors too chary of praising 
or acknowledging or even criticizing (good criticism 
helps enormously) the achievements of other journals? 
American engineering journals are, if anything, too 
highly specialized, but why can they not make up for 
it by passing the news around of something worth while 
in the other papers? P. B. MCDONALD, 


. . = ’ Assistant Professor of English. 
New York University, eats . English 
College of Engineering 
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Synthetic Production of Hydrocarbon Fuels 


To the Editor of Chemical & Metallurgical Engineering 

SIR:—-Il have read with great interest Edward G. 
Acheson's letter in your issue of Aug. 18, p. 268, and 
while disclaiming much knowledge of chemistry out- 
side of my business, yet, in view of what has been 
accomplished, the synthetic production of hydrocarbon 
fuels does not seem impossible. 

This the thought that should synthetic 
hydrocarbon be produced it is more than likely that the 
fuel will be a simple compound, and not a conglomerate 
of a dozen hydrocarbons such as we now obtain from 
the crude, each with its own boiling point and other 
individual peculiarities that in combination produce 
our with the internal combustion 


leads to 


most of troubles 


motor. 

For example, should it be possible to produce pure 
pentane, the designing of carburetors would at once 
be a simple matter, and nine-tenths of our motor troubles 
would vanish, 

[ am also led to think that Mr. Acheson is perhaps 
the one man in this age who by training, accomplish- 
ments, physical and financial independence 
is he equipped to tackle the problem. 
EDWARD T. 


resources 


BIRDSALL, M.E. 


I’ ent ! Chen 





Nitrogen Fixation in the Soil by Inoculation 
To the Bd 


SIR: 


of Chemical & Metallurgical Engineering 
| am firmly convinced that soils may be profit- 


ably inoculated by azotobacter and possibly other large- 


celle rganisms, in order to provide for the non- 


svmbiotic fixation of nitrogen under adequate control, 
and believe that in time a method will be developed 
which will economically take the place of commercial 
nitrogenous fertilizers However, we have not con- 
tinued our investigations along this line since the pub- 
lication of Bulletin 45, but are in hopes of doing so in 
the nea) ir 

his station dees not recommend the purchase of com- 
mere trogen for lowa conditions, believing that by 
a judicious use of inoculated legume and the proper 
handli: farm manures the supply mav be made 


adequate | believe, however, that by a further inocula- 


otobacter at some period during the rotation 


the excess carbohydrates in the soil may be utilized by 
these organisms to produce even greater quantities of 
nitrogen than is produced at present by the symbiotic 
ors : PAUL EMERSON, 
\ tant ¢ Soil Bacteriology 
Resistance Between Cup and Lip 
] e Ed of Chemical & Metallurgical Engineering 


SIR Your editorial on “Resistance Between Cup and 


Lip” hits the spot. Several vears ago while in Szechuen, 


saw the wonderful possibilities of a complete 
development of a backward country and pre- 
preliminary survey and suggested plan. Ameri 


can manu 


facturers would not even consider co-operating 


with u n the plan; others wanted knowledge of the 
markets to be sent to them but were not willing to 
supply any funds to get the needed information. 

A company organized to get the information and 


digest it, proposing same to the right parties, has a big, 


and most interesting field of opportunity. 


- H. K. RICHARDSON. 


usetu 
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Phosphate Rock Deposits in Morocco 
By JAMES C. MARTIN 


HE large and growing demand for phosphate 

rock and superphosphate fertilizer in Europe jus- 
tifies the keen interest with which American producers 
have received rumors of the discovery of additional 
large deposits of phosphate rock in western Morocco. 
A shortage of shipping in the Mediterranean has 
recently prevented the producers of rock phosphate 
in Tunis and Algeria from shipping from abroad all 
they could deliver to the docks, but the quantity thus 
delivered is at best insufficient to supply the present 
European need. Accordingly, though the discovery of 
vast deposits of rock phosphate may not afford a means 
of supplying the demand at once, the adequate working 
of the deposits and the marketing of their output will 
furnish additional competition with the American 
product. 

For the information of Americans who are inter- 
ested in the phosphate industry the following data 
regarding the deposits in Morocco have been compiled 
by the Foreign Mineral Section of the United States 
Geological Survey, Department of the Interior. 

France has a mild form of monopoly over the 
output in Tunis and Algeria and allocates a part of 
each year’s output to other European countries in 
rough proportion to their estimated needs, taking in 
exchange other materials required for the manufac- 
ture of superphosphate, such as coal, pyrite and 
sulphur. In addition to her deposits of phosphate in 
Algeria and Tunis, France controls vast undeveloped 
deposits in Morocco. These deposits are said to be 
extremely rich, containing hundreds of millions of 
tons, worth billions of dollars to France and capable 
of furnishing considerable aid in rehabilitating her 
war-depleted treasury. If current reports concerning 
the high grade and great extent of these deposits ar 
true, France will be in a dominant position in supply- 
ing Europe with phosphatic fertilizer. Her allocatior 
of African phosphate in 1919 and 1920 to the countries 
in Europe and the requirements of those countries are 
shown in the following table, but on account of the 
lack of 
countries in 
quantities allocated. 


delivered t: 
fractions of the 


vessels the quantities actually 


many 1919 were only 


PHOSPHATE REQUIRED IN EUROPE IN 1919 AND 1920 AND FRE? 
ALLOCATION OF AFRICAN ROCK FOR THOSE YEARS 
Requir 
( intry I s Per Cent | er Centt require 
Frat 1.100.000 4) 700,000 50 64 
Italy 600,000 23 355,000 25 5 
England 400,000 15 247,600 . 62 
Spat 200.000 8 7 3.600 
Belg i 100.000 4 4.601 4 
Netherlands 100,000 4 
Portugal 90,000 2 14,700 2 
andinavia 40,000 Z 
<witzerland 10,000 >, 500 
2,600,000 1,400,000 4 
\dapted in part from Am: I é 92 11920) p. 140 
N, ’ 


The intensification of agriculture in the countrie-: 
recently at war will create a large demand for pho 
phate, and the exploitation of the Moroccan deposi 
will undoubtedly disturb the American phospha 
industry. At present, however, European consume 
cannot obtain more than a fraction of the phospha 
they need from America. 


4 


v 
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The Flow of Oil in Pipes—I 





A General Method for Determining the Friction Loss of Any Liquid 
From Its Saybolt Viscosity; With Tables for Pipes 
From One to Six Inches in Diameter 


By ARTHUR C. PRESTON 





HE following discussion of the flow of viscous 

liquids in pipes aims to develop a method for 

determining friction loss as a function of the 
viscosity and density of the liquid. The viscosity may 
be taken either in absolute units or as the time of flow 
through any commercial instrument which can be 
accurately calibrated with respect to the absolute unit. 
The appended tables are based on viscosity-seconds as 
measured by the Saybolt Universal Viscosimeter, be- 
cause that is the standard of viscosity measurement 
most frequently employed in commercial practice, and 
it is thought that in this form the tables will be found 
most generally useful. 

The present discussion relates primarily to the flow 
of mineral oils, but the method is general and may be 
applied to; other fluid. 

The most accurate and important part of the experi- 
mental data on which these conclusions rest is the work 
of other investigators, although it is corroborated in all 
essential points by the results of a fairly extensive 
series of experiments on the flow of oil in wrought iron 
pipes which the writer carried out several years ago at 
the University of Colorado. The writer’s part in the 
present instance has been chiefly to correlate and adapt 


the work of others, so as to put the whole in familiar 
and convenient form for use in general engineering 
desig 


ORS AFFECTING RATE OF FLOW OF LIQUIDS 
THROUGH PIPES 


The rate of flow of a liquid moving through a pipe 
under a gravity head is influenced primarily by three 
characteristics of the liquid itself—namely, the density, 
which supplies the pressure producing flow; the vis- 
cosity, which retards flow; and inertia, which under 
certain conditions manifests itself in the dissipation of 
energy by the collision of eddying particles. These 
three constitute what may be called the internal group 
of factors affecting flow; the other factors. such as the 
diameter, length and roughness of the pipe, and the 
amount of the gravity head, may be called the external 
group; and the latter, although of great importance in 
their bearing on the final resultant flow, are secondary 
in the order of consideration of the problem as a whole. 
Any or all of the external factors may in practice be 
varied at will, and the resultant flow will respond to 
these variations according to laws which may be ex- 
perimentally determined and analytically stated; but 
underlying all the observed phenomena are the funda- 
mental limitations to flow imposed by those inherent 
properties of the liquid which have been described as 
the internal group. 

It is essential to grasp this distinction clearly at the 
Gutset of any attempt to consider the general problem 


R gehts reserved by author. 


of liquid flow, because it is entirely lost sight of in the 
account of hydraulic theory which is commonly made 
available for engineering study and reference. In the 
presentation of that theory the factors of the internal 
group are usually entirely neglected. They are left out 
of consideration because they are nearly constant for 
water at ordinary temperatures, and the laws deduced 
from hydraulic experiment are only those which exhibit 
the influence of the external group. Hydraulic flow is 
a very special case of liquid flow; hydraulic theory is 
not at all an exposition of general liquid theory, but 
applies only to such liquids as have the same density 
and viscosity (or more accurately the same ratio of 
density to viscosity) as water; and indeed the laws as 
usually stated apply only to a limited range of velocity 
even for such a liquid. 

Hydraulic tables do not furnish a satisfactory basis 
for estimating the flow of any other liquid, even when 
the internal characteristics of the latter are known; but 
when the genera! solution for the problem of liquid flow 
is obtained it takes the place of hydraulic formule and 
gives the same results, simply by substituting in the gen- 
eral formula the physical dimensions of the pipe and the 
values for the particular density and viscosity of water. 


DATA FROM RESEARCH INVESTIGATIONS APPLIED 
IN PRACTICAL FORM 


Experimental work leading to this general solution 
has been carried on in recent years by numerous 
investigators, influenced greatly, no doubt, by the rapid 
development in the use of mineral oils in the industries 
and the consequent need of rational methods for design- 
ing oil piping. Out of a number of valuable researches 
which have been published, each contributing to some 
phase of the question, two in particular have seemed to 
cover the ground most satisfactorily; these are two 
series of researches on the flow of air, water and oil 
in pipes, conducted and published by the British 
National Physical Laboratory,’ which have not had wide 
currency in this country. Just after the publication of 
these came a third work, the standardization of the 
Saybolt Universal Viscosimeter, by the Bureau of 
Standards,’ which taken in conjunction with the theory 
developed in the two first mentioned has made it pos- 
sible to adapt that theory to practical form for the 
use of engineering designers. From these sources, 
whose conclusions are confirmed by the work of many 
other experimenters, it has been possible to compile the 
tables which are presented herewith, showing the dis- 
charge for a given pipe and head, for liquids of any 
density and viscosity, simply by reference to the time 

Collected Researches, National Physical Laboratory, Tedding 
ton, England, Stanton and Pannell, vol. 11, 1914, and Pannell and 
Higgins, vol. 13, 1916 


Winslow H. Herschel, Bureau of Standard 
No. 112, Washington, 1919 
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of flow through a standard commercial viscosimeter. 
It is believed that the first published tables of this 
form were those offered by the writer in his report 
of the work done at the University of Colorado, which 
are now superseded by the more accurate tables given 
in this article. 

The method of developing the process was briefly as 
follows: 

It had been demonstrated’ that in a given pipe at 

constant velocity, the head lost in friction is the same 
for all liquids which have the same ratio of density to 
absolute viscosity. This was substantiated by experi- 
ments on large and small pipes, at high and low veloci- 
ties, with fluids of such varying viscosity as air, water 
and oil. The general relation between these factors had 
been derived, so that only a knowledge of the values of 
density and viscosity was required to make it available 
for the solution of any given problem. 
Second, the standardized Saybolt Universal Viscosim- 
had so that it could be used as a 
means of determining these values, and this work had 
shown that liquids having the same ratio of density to 
absolute viscosity have the same time of flow through 
the Savbolt instrument. 


eter heen calibrated 


As a result of the foregoing, the conclusion is drawn 
that liquids of equal Saybolt viscosity have equal pipe 
friction losses, and means are given for computing fric- 
tion loss from Saybolt viscosity as primary data. To 
this are appended tables, which have been computed for 
convenience of reference. 


KINEMATIC AND ABSOLUTE VISCOSITY 
Viscosity may be defined loosely as the internal fric- 
tion of In set terms, it is the force 
required to move a plane surface of unit area past 


a moving liquid. 


another at unit distance, at unit rate of speed, the 
space between being filled with the viscous liquid. 
Various means may be devised for measuring this 


force; as, for instance, by dragging a solid body with 
flat surfaces through the liquid and noting the pull 
exerted; but the form of instrument most frequently 
used consists of a tube of narrow bore and relatively 
great length, through which the liquid moves under a 
small gravity 
eddving. 


head at low velocity, se as to prevent 
The moving body may be considered as made 
up of an infinite number of concentric cylindrical films 
of infinitesimal thickness, all moving forward along the 
axis of the tube. The outermost film wets the wall of 
the tube and sticks fast there; the next film slips or 
shears over the first at a rate which depends on the 
viscous resistance of the fluid; and so on to the center 
filament, where the motion is fastest. 


surface 


The resistance 
over another, which 
corresponds in some degree to the phenomenon of fric- 
tion between the surfaces of solid bodies, is the measure 
of the viscosity of the liquid. It is evaluated by 
integrating the sum of all the resistances from the 
circumference to the center of the tube, and equating 
this sum to the pressure due to the gravity head, less 
the velocity head, since all the pressure, except the 
small which appears as kinetic energy, was 
used up in overcoming the slippage resistance and con- 
sequently is equivalent thereto. The method will be 
found fully explained by Archbutt and Deeley;* and is 
the basis of the design of the Saybolt and similar flow- 


to slipping of one film 


amount 


\rchbutt nd Deeley “Lubrk and 


ition 


Lubricants,” 


Griffin 
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type instruments. The mathematical expression for the 
absolute viscosity is 


earth 
= == (1) 
» Srl 
Where »: — densitv ji = ee . is 
Vhere ¢ = density in grams per c.c., or pounds per 


cu.ft. 


q <= gravity 981 em., or 32.2 ft. per sec. per sec. 


r radius of tube in centimeters or feet 

h = head in centimeters or feet 

v average velocity of flow in centimeters or 
feet per second 

length of tube in centimeters or feet. 


This gives u, the coefficient of absolute viscosity, in 
dynes per sq.cm. or in poundals per sq.ft., according to 
the system of measures employed. The equation applies 
only to the condition of steady or non-eddying flow. 

The conversion factor between the two ways of ex- 
pressing absolute viscosity is 14.9, by which the c.g.s. 
value must be divided to give the English equivalent. 
For most purposes it is more convenient to deal with 


the ratio, --, which is called the kinematic viscosity 


and is the quantity measured by commercial flow-type 
viscosimeters. The factor for kinematic 
viscosity is 929.03, by which the c.g.s. value must be 
divided. 


conversion 


The c.g.s. system certainly is more convenient 
for laboratory use, and is adopted in most of the 
investigation and literature of viscosity; but in the 
present case it is necessary to use the English units in 
order that the theory as developed may be applied 
directly to our everyday practice of making measure- 
ments in that system. 


EDDYING FLOW 


From the form of equation (1) it may be seen that 
for the condition of non-eddying flow, the relations of 
the governing factors are very simple; and this kind of 
flow characterizes many cases of practical interest, par- 
ticularly with small pipes or with liquids of high vis- 
cosity. Since the rate of variation of all these quantities 
is linear, it follows that, if the friction loss for a given 
combination of factors be known, the loss due to any 
variation in these factors may be deduced by simple pro- 
portion, throughout the range in which the equation 
holds good; or, the loss for any case may be determined 
by substituting the proper values for viscosity and 
density in the equation. Further, it is seen that when 
the pipe dimensions and velocity are constant, friction 
losses are equal for all liquids having the same kine- 
matic viscosity. Now it will be shown later on that 
liquids of equal kinematic viscosity have the same time 
of flow through a Saybolt or other viscosimeter of 
similar type; from which it follows that liquids of 
equal Saybolt viscosity have equal friction losses, at 
least throughout the range of velocity in which flow is 
steady, and, as will be demonstrated, for all higher 
velocities also. 

This relation then might have been of considerable 
use to pipe line designers in the past, but for two prin- 
cipal facts; first, that designers rarely have means for 
determining absolute viscosity, and even if they know 
the Saybolt or other commercial viscosity of the liquid 
with which they deal, they do not know how to convert 
it to units of absolute viscosity; second, that equation 
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(1) applies only to a limited range of low velocities, 
and breaks down entirely at the point where eddying 
begins, leaving the friction loss at all higher velocities 
to be determined by methods which until recently were 
not thoroughly studied or understood. 

If a liquid be set flowing in a pipe at a low but 
steadily increasing velocity, the phenomena at first are 
those of the steady flow which has just been described, 
the increase of friction head being linear or as the 
first power of the velocity. When a certain rate of 
flow is reached a sudden change occurs, and equation 
(1) no longer holds. This new régime begins with a 
brief period of uncertain flow, during which friction 
loss increases at a much greater but variable rate, until 
when another definite velocity is reached a second 
sudden change occurs, and friction loss thereafter in- 
creases regularly, but more slowly than in the preceding 
stage. If the smoothness of the pipe is equivalent to 
that of drawn piping, the rate of increase is approxi- 
mately as the 1.74 power of the velocity. This is the 
régime of eddy flow. 


CRITICAL AND PosT-CRITICAL VELOCITY 
The point at which the first change occurs is quite 
definitely fixed by the relations of viscosity, density and 
diameter of pipe. It is determined by the so-called 
Reynolds criterion, 
rod ; 


Mh 


: R 2) 


(2 


where R is a number which undoubtedly varies some- 
what with the roughness of the pipe, but which for 
smooth drawn pipe or tubing is quite accurately equal 
to 2,050. The point at which the second change appears 
is fixed in the same way by another value of the same 
expression, which for want of a better name may be 
called the post-criterion, where R for the same kind of 
pipe equals 2,900. The velocity at the first point is 
called the critical velocity, and that at the second point 
may be called the post-critical velocity. 

The explanation of these changes, as was developed 
by the work of Osborne Reynolds,’ is that at the critical 
velocity the steady or stream-line flow of concentric 
cylinders sliding over each other is broken up, and the 
particles of liquid begin to eddy and whirl, using up in 
the friction and impact of collision the extra head which 
makes its appearance at that point. 


MATHEMATICAL ANALYSIS OF B. N. P. LAB. DATA 


A graphic illustration of the relation of velocity to 
friction head, embodying the phenomena described in 
the foregoing paragraphs, is given in Fig. 1, in which 
part (a) has been plotted directly from the data sheets 
in the published report from the National Physical 
Laboratory, for an oil of kinematic viscosity 0.00011474 

about 62 seconds Saybolt—flowing in a 3-in. drawn 
steel pipe. The friction head in feet per hundred feet 
of pipe is plotted against the velocity in feet per second, 
by the familiar method of logarithmic plotting—that is, 
not the quantities themselves but their logarithms are 
plotted against each other. The points are found to 
fall on straight lines, whose slopes are the exponents of 
the variables in the equations which express the relation 
of h and v; for if m be the slope of the line and C its 


intercept on the axis of abscissas, then log h m (log 
—C€C). Taking C as the logarithm of some constant A, 


‘Phil. Trans. Royal Soc., vol. 174, p. 935 (1883); vol. 186A, 
I 123 (1895). 


Log h m (log v — log A); or, 


m 


hk = ( ; = Ko™ (3) 


so that each of the three broken lines of which the 
graph is composed represents a condition of flow in 
which kh varies as some power, m, of v. The lower part 
of the graph represents the region of steady flow, and 
the slope of the line is 1.0, confirming the statement 
that the variation in this region is linear, or as the first 
power. The upper part of the graph represents the 
region of eddy flow, where the slope of the line is 1.74, 
and the friction head varies as this power of the 
velocity. The intermediate line represents the region 
of uncertain flow, where the points as plotted do not 
suffice to determine the slope of the line, and where in 
fact successive experimental determinations cannot be 
made to agree. The line which has been drawn as the 
average locus of points in this region runs from the 


. ° r vd = » 
value of log v which makes ~~ 2,050 (Reynolds 
pes 
criterion) to that which makes it equal to 2,900; these 


values of R are mean values from all the experiments 














La f@siva ta 
Ths curve 1s plotted 
| from at Phys Lab ex 
| perment/ dete for 
+ —\a// J ye 

Pal = 0/4/74 











| 
} 
+ 
+ 
Wo tt 
nN 











| 

+ 
+ 
| 
4 





lies 
! 
~ 


es 
N 

















++ 
+ 
RM 


“— T ——T + 





Y | | 
+ These curves — | 














fat Clear 14 ff team the dts of lis 25, 4-6 
7 ad - = 2050 | Sew the Gi wes -+-7| 
| 4 _| Gwe M0 the Te Tothes fir | 4 
ints B Vener | /)| Saylalt Jecand * Md i” 
the pes Mera +4 + Se [ | 1-9) 
| Led=290 7 nr a OO 
| | |egre | | | | 
| TT (> 4B 

aeaae Lag V-ft.per second | | || 
Tl] 2707254 56769 | | 











FIG. 1. RELATION OF VELOCITY TO FRICTION HEAD 


vn which the report is based, and they make the slope 
of the line equal to 3.0, so that h in this region varies 
approximately as the cube of v. It must be remembered 
that the variation here really is indeterminate, the flow 
being apparently unstab!e. The matter is of little prac- 
tical importance because the uncertainty extends only 
over the short range from the critical velocity to a 
velocity about 1.41 times as great; the important matter 
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is to know that the friction head will vary as the first 
power of the velocity below the point where R — 2,050, 
and as the 1.74 power above the point where R = 2,900. 

In Reynolds’ opinion, the fact that these changes 
occur instead of developing gradually indi- 
cates that the whole régime of steady flow is unstable. 
From this point of view we may suppose that when the 
break the friction head increases in the 
erratic and rapid manner noted in order to gain the 
régime of eddy flow as quickly as possible; attaining 
this point, as we have seen, by the time the velocity has 
increased sufficiently to make R =— 2,900. 


suddenly 


does come, 


CALCULATION OF FRICTION HEAD 


We are now in possession of a crude method for cal- 
culating the friction loss of any liquid in pipes of 
smoothness equal to that of drawn piping, provided we 
can find means to determine the kinematic viscosity of 
that is, the for substitution in 


the liquid ratio —, 


the foregoing We can compute, from equa- 
which makes R 2,050. Then 
we can find the value of the corre- 
and we know that for all lower velocities 
if h decreases directly as the velocity, or 


formule. 
) 


tion (2), the value of v 


from equation (1 
sponding h.,, 


the value 


h hi ih ; { 1) 
Next we may compute the value v, which makes R 
2,900, and we know that 
; fi / 5 
lhe same ratio of variation holds for velocities between 
Finally tor any higher veloc it\ we know 
th it 
} (6 


nis vs ' 
| WOU 


a bungling method, and liable 
magnification of slight inac- 
the fact that the last 
exponent does not continue equal to 1.74 for the very 
highest velocities, 


ndeed be 
the 


and 


both trom 


curacies he work from 
nor for great changes in roughness, 
although it is sensibly so for all cases of practical in- 
But it is worth while to note the possibilities 
of this method because it really offers a more complete 
analysis of the problem than the simpler and more 
convenient process to be described later, on which the 


tables are 


terest 


based. 


RELATIONS OF SAYBOLT TO KINEMATIC VISCOSITY 


From what has been said about the determination 
of viscosity, it may be seen that any long pipe, even 
a ply dustrial service, could be used as a viscosim- 
eter if observations could be made on it with sufficient 


accuracy, the velocity being kept low enough to avoid 
eddying. For physical this condition 
is obtained with tubes of capillary fineness, and cor- 
respondingly refined methods of observation; while in 
il laboratory instruments are used which 
in construction, although based 
on the same principle, such as the Engler, Redwood 
and Saybolt Universal, the latter being the one most 
the United States. 


instrument 


laboratory use 


the commerci: 


are somewhat simple 


in use in 
The 


smooth 


Saybolt essentially of a 
vertical efflux tube, 1.225 cm. long and 0.1765 
through which it is intended that 
steady or non-eddying flow shall take place. This tube 
is surmounted by a vertical cylindrical container, 2.975 


consists 


cm. in diameter, 
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cm. in diameter and about 9.7 cm. long, connected to 
the upper end of the efflux tube by a converging sec- 
tion about 1.575 cm. long. The upper container holds 
a little more than 70 c.c. and the whole is surrounded 
by a water bath to maintain a constant temperature 
of the liquid in the container. The determination con- 
sists of filling the container with the liquid under in- 
vestigation, and letting 60 c.c. run out through the tube 
into a graduated vial, noting the time of flow required 
in seconds. 

Referring to equation (1), we see that a constant 
average head, h, and constant values of r and / are 
assured by the construction of the instrument, and 
the time of flow of course is proportional to v; conse- 
quently if the flow were truly steady, the kinematic 


viscosity, “, would be truly proportional to the time of 
p 

flow or so-called Saybolt seconds. But the instrument is 
faulty, in that for liquids of low viscosity the flow is not 
steady, but eddying, so that the Saybolt seconds are 
no indication of true viscosity. There are also other 
sources of error, chief of which is the resistance to 
flow offered by the surface tension of the drop as it 
forms on the end of the efflux tube. The kinetic energy 
or velocity head of the flowing liquid also ought to be 
allowed for and subtracted from the total average head. 
The net effect of these and other inaccuracies of the 
method is to make the time of outflow for liquids of 
low viscosity enormously greater than it would be if 
the flow were steady, and entirely out of proportion 
to the true viscosity. 

Prof. Flowers’ tells us that in designing the original 
Saybolt instrument it intended that the length 
and diameter of the tube should be such as to assure 
the condition of steady flow for water, which was to 
standard. This may have been true o1 
the form of the instrument first used, but it is not true 
of the present, called the Universal, instrument. For 
this the time of flow of water is about 31 seconds, 
while the errors above described serious for al 
liquids up to those which have a Saybolt time of about 
250 The comparison with water, therefore, 
should never be looked upon as having any relation t 
the true viscosity of another liquid, and is in no way 
an indication of the friction loss to be expected in 
handling that liquid in pipes. When the time of flow 
is above 250, however, the errors are not so serious 
and the Saybolt seconds vary almost exactly as the 
kinematic viscosity. 


was 


be used as a 


are 


seconds. 


CALIBRATION OF SAYBOLT VISCOSIMETER 


The only way, then, to get true viscosity reading: 
from a Saybolt viscosimeter is to calibrate the instru 
ment by the use of liquids of known viscosity pre 
viously determined by physical laboratory apparatus 
and this calibration will apply only to the particula 
instrument for which it is made, because not all o 
these instruments are of accurately similar dimensions 
To overcome this difficulty, the Bureau of Standard 
has published, in the work referred to, an account 
an agreement with Mr. Saybolt whereby certain det 
nite dimensions are hereafter to be used and consi 
ered as characterizing the standardized Saybolt U: 
versal Viscosimeter; and the same paper gives t! 
calibration of this instrument, by means of which t! 
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FIG. 2 RELATION BETWEEN 


kinematic viscosity of a liquid may be known from its 


Savbolt seconds; thus providing us with a practical 
means of completing the method of equations (1), (4), 
5) and (6) for computing pipe friction loss as a func- 


tion of the kinematic viscosity. 

In the publication of the Bureau of Standards, the 
calibration is given as an equation and also in the form 
of a table, the values being in c.g.s. units. In Fig. 2 
of the present paper the table is put into graphic form, 
the values being converted to English units. The curve 
entering with the Saybolt seconds, from 
which a conversion factor is found, by which the Say- 
bolt seconds must be multiplied to give the kinematic 
viscosity. 

It will be seen that this work is of the greatest value 
in investigations of the kind with which we are con- 
cerned. The determination by the Saybolt instrument 
is very easily made; the refiner or seller of mineral 
oils can always give the Saybolt viscosity at any tem- 
perature which the user may assume as governing his 
particular case. In developing the method for comput- 
ing pipe friction loss and compiling the appended tables, 
this calibration has been assumed to apply to all Uni- 
versal instruments. In making this assumption the 
fact is not lost sight of that it really applies only to 
a standardized instrument; but as the standard dimen- 
sions and calibration taken were the average for sev- 
eral instruments investigated, it is believed that the 
error will not be greater than is permissible in com- 
putations of liquid flow, and that the convenience and 
usefulness of having a definite and general means for 
calculating friction loss will justify the slight degree 
of approximation involved. 


is used D\ 
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VISCOSITIES 





AND KINEMATIC 


It has been stated above that the method of 
tions (1), (4), and (6) was developed more for 
the sake of analyzing the nature of friction loss than 
as a rule to be followed in practical designing. A more 
convenient way of exhibiting the same results, although 
it does not show the fundamental relations of the 
variables so clearly, is given in the work of the National 
Physical Laboratory. These experiments were begun 
for the purpose of determining the frictional resistance 
of the atmosphere to the passage of an airplane body, 
the method used being the reverse process of passing 
air through smooth-walled pipes. The results obtained 
were so suggestive that the investigations ex- 
tended to include a study of water and of oil; then a 
second series of experiments on the friction resistance 
of fuel oils carried out for the British Admiralty gave 
similar results, and finally all available recorded re- 
searches on the subject of fluid friction were re-com- 
puted and recast in the same form, and were found 
to be consistent with the rest. The whole investiga- 
tion covered the flow of air in pipes from 0.361 to 20.0 
cm. diameter; of water from 0.361 to 28.5 cm.; and of 
oil from 3 to 5 in., over a very great range of velocities, 
all in smooth-drawn brass or steel pipes. 
sion to which all this work led that 


equa 


(5) 


were 


The conclu- 


was for equal 


: d nae . 
values of , values of the friction factor f are always 


ff] 
equal in the well-known Fanning formula 
é ]p? 
A=a=f — 7 
d2g 


The curve of Fig. 3 is plotted with values of 


as abscissas and values of f as ordinates. 


No attempt 
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is made to state the relation in mathematical form; 

it is simply to be scaled from the curve as drawn. 
The significance of this is that since for a given 

velocity and pipe diameter all liquids of equal kinematic 


v pd 


viscosity have equal values of and consequently 


ie 

equal values of f, it follows that they have equal values 
of friction head h. But it has been shown that liquids 
of the same kinematic viscosity have equal Saybolt 
seconds; so that it must be concluded that liquids of 
equal Saybolt viscosity always have the same loss of 
friction head when flowing at the same velocity in the 
same pipe. This is a conclusion of very great interest 
and importance. 

It has always seemed probable, from general con- 
siderations, that such a relation must exist, but ap- 
parently it never before was experimentally and satis- 
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find the value of f for the desired v and d from Fig. 3; 
completing the calculation of h by means of the Fan- 
ning equation (7). It was by this method that the 
tables given with this article were computed. 

Partly as a matter of interest, and partly as a means 
of checking up and locating discrepancies, these tables 
were plotted by the logarithmic method of (a) Fig. 1, 
and one of the resulting diagrams is shown in (b) of 
the same figure for a Saybolt viscosity of 100, with 
pipe diameters of from 1 to 6 in. The plotted points 
fall very accurately on lines of slope 1.74 above the 
post-critical velocity, and on slopes of 3 and 1 in the 
two other régimes of lower velocities. The source of 
the breaks at critical and post-critical points is clearly 
seen in Fig. 3, for in that curve, which is the direct 
record of experiment, it is found that steady flow 
changes to uncertain flow at the Reynolds criterion, 
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FIG. 3. RELATION BETWEEN FRICTION FACTOR AND vd ‘xp 


From this fact it follows that 
if a series of experiments were conducted on the flow 
of liquids of conveniently varying Saybolt viscosities, 


factorily demonstrated. 


the results would serve once and for all as a basis on 
which to calculate the friction losses of other liquids 
within the same Saybolt range. But with the aid of 
the Bureau of Standards calibration it becomes un- 
necessary actually to carry out such a set of experi- 


ments; for we may determine the kinematic viscosity, 


~ | directly from the instrument and Fig. 2, and then 





v pd is F - ; 
; 2.050, while uncertain flow changes again to the 

7 
regular condition of eddy flow at the post-criterion, 


ved _ 2 900. 


ie 

The appearance of the first two branches of the 
curve in Fig. 3 is so irregular as to require some ex- 
planation. In the experiments at the National Physical 
Laboratory, from which the curve was plotted, the 
method used was to observe all the quantities in equa- 
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tion (7), and solve for f. This was rational as long as 
the character of flow was of the regular eddy type, to 
which alone the equation applies. But the experi- 
menters used the same process when the flow was steady 
and also when it was in the uncertain régime; so that 
they were then arbitrarily forcing their experimental 
values into an equation which does not properly pre- 
sent the facts. In this way they got the values of f 
shown in the first two branches of Fig. 3, which serve 
a legitimate purpose in illustrating the fundamental 
truth that friction loss depends on velocity, diameter 
and kinematic viscosity, but give an erroneous idea of 
the true relations of these factors. The same truth 
is expressed, with reference to the régime of steady 
flow, by equation (1), which shows equally well that 
friction loss depends on the factors mentioned, and 
shows the real nature of the relation; and as a matter 
of fact, if values of h be computed from equation (1) 
and then substituted in equation (7) to deduce values 
of f, these latter will lie exactly on the first branch of 
the curve in Fig. 3. 

Equation (7) itself, although it is perhaps the most 
generally accepted statement of the law of hydraulic 
(eddy) flow, is quite likely to mislead the student un- 
less he notes carefully the significance of the coeffi- 
cient f. This coefficient is not constant, but varies with 
every variation of v or d. For use with formula (7) it 
is necessary to provide an extensive table of values of 
f, showing its changing value over the desired range 
of velocity and diameter. The general form of the 
equation gives the impression that friction loss varies 
as the square of the velocity, but that is not really the 
case; the variable coefficient f acts to reduce the com- 
puted value of hk to what it would have been if the ex- 
ponent of v had been written correctly, its true value 
being 1.74 for the drawn pipes under consideration, 
and about 1.80 for wrought and cast iron pipes of 
ordinary roughness. In the present case, for a constant 
kinematic viscosity, equation (7) could be written 

A= Ff am (8) 

in whieh F varies only with the diameter; or, the for- 
mula may be made general by expressing F as a func- 
tion of d. This is the form which most recent experi- 
menters have used for expressing their results. A 
formula established at the University of Texas for the 
flow of water at 68 deg. F. in clean iron pipes up to 
3 in. diameter, with velocities up to 3 ft. per sec., was 
yp 77 

h = 0.00685 qu 
where h = friction head in feet per foot and d = di- 
ameter in inches. 

This formula has been used in connection with the 
present work for comparison of the results obtained 
by its use with those obtained from Fig. 3 and equa- 
tion (7) for the case of water in drawn pipe, as an 
indication of the amount by which friction loss in 
wrought-iron pipe exceeds that in drawn pipe. 

Equation (9) holds only for the limited range wherein 
the exponent of » remains constant; this exponent in- 
creases noticeably with great increase of velocity, but 
it remains sensibly constant throughout the working 
range of practical interest, so that the index relation, 
while not a complete statement of hydraulic law, serves 
as a satisfactory working rule. 

(Part il will be published in a subsequent issue.) 


(9) 
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Report on the Leather Section, 
Sixtieth Meeting, A.C.S. 


¥ THE absence of Dr. Marbaker the meeting was 
presided over by Dr. A. W. THoMas, of Columbia 
University. 


NATURE OF THE HIDE-TANNIN COMPOUND AND ITS 
BEARING UPON TANNIN ANALYSIS 


This paper, by Dr. JOHN ARTHUR WILSON, disproves 
the contentions of the opponents of the new method 
of tannin analysis as outlined by Dr. Wilson before 
the American Leather Chemists Association in At- 
lantic City. In this previous paper comparative tests 
showed the official method of the American Leather 
Chemists Association to be greatly in error, exceed- 
ing 200 per cent for typical samples of gambier ex- 
tract. The much higher percentages of tannin 
obtained by the A.L.C.A. method for every material 
examined were attributed to the formation of a 
readily hydrolyzable compound between the hide 
powder and a variable fraction of the non-tannins. 
The chief aim of the opposition in the A.L.C.A. was 
apparently to show that the low results obtained by 
the new methods were due to losses of tannin in the 
manipulation of the methods, 
sive evidence was offered in support of these con- 
tentions. The object of the present work was to 
investigate these points because they are of great 
importance not only to this new method but to the 
theory and practice of tanning itself. 

Typical commercial tanning extracts have been 
chosen for examination ranging in properties from 
the extremes of gambier and sumac to those of hem- 
lock and quebracho. Two mixtures have also been 
included, each consisting of a pair of extracts of very 
different nature. 

Extract manufacturers often remove only about 80 
per cent of the tannin from the raw materials because 
in order to get the last 20 per cent they have to ex- 
tract a large proportion of undesirable non-tannins 
that would considerably lower the purity of their 
product. The raw materials used were extracted com- 
pletely and therefore contain a higher ratio of non- 
tannin to tannin than the commercial extract, and 
this, as shown, would increase the error obtained by 
the American Leather Chemists Association extract. 

The results of these experiments show conclusively 
that prolonged washing is quite without influence 
upon the values obtained for the per cent of tannin 
in various materials by the new methods; and, fur- 
ther, that tannin once combined with hide cannot be 
washed out by any amount of washing that would be 
practical. Thus the major contention of opponents 
of the new method is disproved. 

It was further found that the non-tannins are 
capable of undergoing chemical change with the for- 
mation of substances capable of tanning. Just what 
chemical actions are involved in the conversion of 
non-tannins to tannins must remain a matter of 
speculation until more data are available. Oxidation, 
condensation and polymerization may all be involved. 
It is conceivable that gallic acid might be converted 
into digallic acid under suitable conditions, and it 
seems extremely likely that a polymerized form of 
digallic acid would have tanning properties. A de- 
tannized solution which gives no test for tannins can 


but no readily conclu- 
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be made to give a strong test merely by passing oxy- 
gen gas through it. Long exposure to air has a 
similar action. It is evident that the new method 
furnishes a valuable means of studying the conver- 
sion of non-tannins into tannins and might con- 
ceivably be applied to a study of the formation of 
tannins in nature and to the aging of barks. 

Experiments were further carried on to show the 
effect of the time factor in tanning and the aging of 
leather. 

We feel justified in recommending that the new 
method, or some modification of it, be adopted as a 
standard to replace the present official method. One 
modification of the new method for routine control 
work is to tan the hide powder as usual, transfer it 
to an alundum thimble, wash it by means of a me- 
chanical arrangement and then dry and weigh it, the 
increase in weight of the dry hide powder being taken 
as tannin. No doubt other modifications will suggest 
themselves as the work proceeds, but the saving of 
time in the A.L.C.A. method is not sufficient compen- 
sation for the errors involved. 

Summarizing, tannin once combined with hide 
cannot be removed to an appreciable extent by any 
amount of washing that would be practical. It has 
been discovered that chemical changes are produced 
in the tan liquor by boiling and evaporating whereby 
certain non-tannins are converted into substances 
capable of tanning. Such changes can be followed 
quantitatively by means of the author’s new method 
of tannin analysis, but not by the official method of 
the American Leather Chemists Association. The 
new method gives results which agree closely with 
tanning practice, whereas the A.L.C.A. method was 
found to be greatly in error. It is recommended that 
the new method be adopted as a standard. 


THE MECHANISM OF BATING 


Dr. JOHN ARTHUR WILSON also read a paper on “The 
Mechanism of Bating.” The curious process of bating, 
so little known because of its secret origin, is at least 
some centuries old. After the skins are taken from 
the lime liquors, unhaired and washed, they are plump 
and rubbery, a condition not particularly suitable for 
putting them directly into tan liquors. The object 
of bating is to prepare the unhaired skins for tanning, 
and originally consisted in keeping them in a warm 
infusion of the dung of dogs or fowls until all plump- 
ness had disappeared and the skins had become so 
soft as to retain the impression of thumb and finger 
when pinched and sufficiently porous to permit the 
passage of air under slight pressure. As a result of 
investigation the use of dung as a bating material 
has been replaced in many tanneries by the mixture 
of ammonium chloride and pancreatin. 

The question arises as to whether bating is not sim- 
ply a means of bringing the skins into a condition of 
minimum swelling, especially since such a condition 
would give the skins those physical properties which 
are widely accepted as indicative of properly bated 
skins. If this is so it would reduce bating to perhaps 
the simplest of the tannery processes. 

Experiments show that a pure solution of ammonium 
chloride, of the and alkalinity as 
the bate liquor, produces practically the same degree 
of swelling. Another test was made by comparing 
the action of ammonium chloride alone with that of 
al bate, supposedly containing ammonium 


same concentration 


a commerce! 
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chloride and pancreatin. This test indicated either 
that pancreatin was of no practical benefit or else 
that the commercial bate was deficient in enzymes. 

What Rosenthal proved was merely that bating re- 
moved almost to completion certain nitrogenous mat- 
ter from the limed skin. but whether this was elastin 
or hide substance which had previously been attacked 
by lime appears open to question. Other investiga- 
tors concluded that elastin is present only in the grain 
membrane and that it must be digested before tanning 
to produce a satisfactory grain, but that the bating 
of the skin under the grain is not only unnecessary but 
often undesirable. 

We have made experiments to determine definitely 
the question of the removal of elastin in the bating 
process by means of photomicrographs of cross-sec- 
tions of the skin taken before and after bating. Fibers 
were stained with magenta to make the elastin fibers 
discernible. Microscopic examination of a piece of 
skin from the trypsin liquor used showed that prac- 
tically all of the elastin had been removed, while on a 
piece treated with ammonium chloride only the elastin 
was left apparently unaltered. The view of Seymour- 
Jones that the main body of skin contains no elastin 
was substantiated. 

The value of removing elastin from skins must de- 
pend to some extent upon the particular properties 
desired in the leather. The mechanism of bating evi- 
dently consists of two distinct parts: (1) Reducing 
limed skin to a condition of minimum swelling and 
(2) digesting the elastin fibers present in the outer 
layer of the skin. 


NITROGENEOUS FERTILIZER FROM TANNERY WASTE 
SULPHIDE LIQUORS 


D. H. KADISH presented a paper on “A New Method 
for the Recovery of Nitrogenous Fertilizer Material 
From Tannery Waste Sulphide Liquors.” 

There are two methods of liming—namely, the still 
and paddle process and the sodium sulphide process. 
Both methods give about the same result in the fin- 
ished leather, although the second method is not so 
foolproof as liming. In the first method hair is re- 
covered, but in the second method it is dissolved. 
This hair is at present sold on the market for a price 
that makes it worth while saving, while there is a 
question of the disposal of liquor in the second 


method. At the present time this is turned into the 
sewer, but we believe it may be recovered economi- 
cally. 


The method designed for this recovery consists of 
a tank into which the waste sulphide liquor is poured 
and from which it is drawn into an orifice box and 
subsequently at a pipe connection meets with acids 
drawn from a similar tank, usually sulphuric or liquor 
made from niter cake. After the two have joined in 
the pipe the flow is carried on to a settling tank which 
contains a slight excess of acid. This settling tank 
is covered over and has an exhaust port at the top 
for recovering the H,S and carrying it to a tower 
where it may be made into sodium sulphide and re- 
used. The recovery of sodium sulphide is from 50 
to 75 per cent of that employed in the tanning. 

At the bottom of the settling tank the liquor is 
finally drawn off, leaving a solid material in the tank 
which consists of colloids packed down of their own 
weight. This colloid matter, being changed to tris- 
coids, is shoveled out like dirt. It has a maximum 
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water content of 10 per cent and may be sold on the 
market for fertilizer. The plant may be erected to 
have a capacity of from 3,000 to 30,000 gal. of waste 
liquor per hour. 

The operation of the plant shows that 39 lb. of 
fertilizer may be recovered per 100 lb. of liquor. This 
fertilizer has an average content of 12 per cent am- 
monia and sells at the rate of about $72 per ton. The 
operation cost is slight. Analysis of the fertilizer 
showed 11.04 per cent nitrogen or 13.18 per cent 
ammonia. This plant has been erected at the Pfister 
& Vogel tannery at Milwaukee and the process is 
covered by U. S. Patents 1,269,189 and 1,298,960. 

CHEMICAL CONTROL OF THE TANNERY 

While the paper, “Chemical Control of the Tan- 
nery,” by F. C. ORTHMANN, came from one of the 
finest leather laboratories in the United States, it was 
a mere outline of methods that might well be employed in 
many laboratories. It is generally a method of keep- 
ing records and abstracts for heads cf departments 
with loose-leaf binders, including the analysis of all 


compounds that are purchased or sold from the 
tanneries. 
SWELLING AND FALLING OFF OF WHITE HIDE IN 


VEGETABLE TAN LIQUORS 

“The Swelling and Falling Off of White Hide in 
Vegetable Tan Liquors,” by G. D. MCLAUGHLIN and 
R. E. PORTER, was a paper in which the authors re- 
ported an exhaustive set of tests, plotting ten sets of 
curves showing the action of a hide with lactic, acetic, 
pyrogallic and gallic acids, together with the calcium 
compounds of same. 

The result showed that vegetable tanning liquor 
may not be regarded as an entity and that lactic acid 
is a natural reagent. This latter is good to use in 
the tannery and the specific amount should be worked 
out for local conditions. Acetic acid is dangerous in 
too great quantities. 

Excess gallic acid gives a thin, 
leather. 

Lactic acid is particularly good for a mellower in 
a new tannery starting into operation. The methods 
of tests have shown that they are good for judging 
astringency. The samples used were taken from a 
uniform rectangle cut just above the tail of the hide. 

In the discussion of this paper SIGMUND SAXE, of 
New York, stated that it was one of the best papers 
he had ever heard on the subject. 


THE INFLUENCE OF NON-TANNIN ACIDS ON THE 
TANNIN CONTENT OF TAN LIQUORS 

ALAN A. CLAFLIN made an exhaustive set of tests 
on chestnut and quebracho extracts and gave the re- 
sults of his experiments in a paper entitled “The In- 
fluence of Non-Tannin Acids on the Tannin Content 
of Tan Liquors.” He expects to continue to cover a 
series of other extracts. Experiments were presented 
in the whole series in a half-way state of the work. 
lhe author entered a plea for other chemists to also 
take up this work. 

The experiments were based on the action of non- 
tannin acids—i. e., that sulphuric acid will precipi- 
tate tannin and fermentation will cause a loss of 
tannin. Dilute sulphuric acid causes a heavy pre- 
ipitate which is not analyzed in the literature at 
present available. Fermentation changes tannin to 
gallic acid. 
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The theory is that tannin anhydrides are formed 
and analyses were made before and after the addition 
of the non-tannin acids to the extract solution. The 
A.L.C.A. method of analysis was used in the first set 
of experiments. The results of the work with the ex- 
tracts were tabulated to show the solids and insoluble 
matter with no acid, with normal lactic acid, with 
acetic, sulphuric and hydrochloric acid. 

The discussion brought out the fact that the results 
were not surprising, because so-called spruce or ligno- 
sulphonic acid from the paper mills gives a clear 
solution on testing. 

THE EFFECT OF CONCENTRATION OF CHROME LIQUOR 
UPON THE ADSORPTION OF ITS CONSTITUENTS 
BY HIDE SUBSTANCE 

ARTHUR W. THOMAS and MARGARET W. KELLY pre- 
sented a paper on “The Effect of Concentration of 
Chrome Liquor Upon the Adsorption of Its Constitu- 
ents by Hide Substance,” which is a continuation of 
the work that Dr. Thomas is carrying on in colloids 
at the Research Laboratory of Pure Chemistry, Co- 
lumbia University. This work is being carried out 
under the funds of the Gallun Co., and all results of 
work are to be made available to the public. This is 
just another example of the attitude of a generous 
manufacturer in making public all research carried 
out under funds furnished by the company. Such a 
spirit will go far in the development of our leather 
industries. 

The experiments reported in this paper were con- 
ducted to test whether the adsorption from various 
liquors containing 0.038 to 6.640 g. of chromic oxide 
per 100 c.c. of liquor, insuring a maximum at concen- 
tration of 1.5 to 2.0 g. of chromic oxide per 100 c.c. 
would not have shown a point of minimum beyond 
which increasing concentration would have caused 
greater fixation of chrome if the liquors had been 
carried to higher. concentration. The results of the 
experiments are shown in Tables I and II. 








rABLE I 
Gms. Cros per 


c.c. of - Composition of Chromed Hide Powder 


Liquor Before Protein CreO3 SOs As! 

Number Adsorption per Cent per Cent per Cent per Cent 
1 0.0363 98.19 1.30 1.09 1.59 
2 0.2881 83.70 7. 86 6 07 & 84 
3 0.7738 76.63 10.58 8.18 11.82 
: 1.5526 75.90 10 85 8 67 12.12 
5 3.0853 78.43 10.25 8 &9 11.23 
6 4 8073 80.17 9 36 8.25 10.09 
7 7.3070 83. 87 7 85 7.21 8.62 
8 9.7267 84 83 5 92 6.12 6.50 
9 12.175 89 77 3 8 » 19 4 89 
10 14 754 90 67 » 35 4 48 3 R? 


rABLE Il, COMPOSITION OF LIQUORS AFTER ADSORPTION 


Number Grams Crg0g in 100 « « 
| 0 00% 
2? 0.0510 
3 0 4464 
4 | 2586 
) 2 8577 
4 7587 
7.4350 
) 0215 
? 5820 
, 4000 


The values obtained show removal of hydrogen ion 
from the liquors up to the solution of concentration 
of 7.4 g. of chromic oxide per 100 c.c., beyond which 
the curves join and run together, indicating that if 
hydrogen ion was removed it was so slight that the 
buffer action of the chromic sulphate could take care 
of it. 
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The authors concluded that on experience to date 
the reaction between chromic sulphate solutions and 
hide substance is chemical and not physical. If the 
adsorption were a simple physical process—namely, 
merely a partition of the chromic oxide and sulphuric 
acid between the solid hide substance phase and the 
solution phase—the curve should follow Henry’s law, 
C kC,", which is parabolic in shape. As the experi- 
ments show, the curve begins to slope downward after 
the concentration of the liquor exceeds approximately 
25 grams of chromic oxide per liter in the solution 
of the composition Cr(OH)SO.. 


UYES AS USED IN THE LEATHER TRADE 


“Dyes as Used in the Leather Trade,” by P. R. 
ROBERTS, was a plea that the tannery chemists test all 
dyestuffs before purchasing with regard to reduction 
of strength of the leather, retardation of penetration 
or action to generally deteriorate. The specific gravity 
of the various dyes entering into mixtures should run 
even because of possible segregation in the mill. Every 
tannery should have a dye labaratory and not use a mix- 
that settle out compounds of different 
specific gravities. The dye chemists of the tanneries 
should co-operate with the color house for securing 
proper colors in the dyeing of leather. 


ture will 


DETERMINATION OF HYDROCHLORIC ACID AND NEUTRAL 


CHLORIDES IN LEATHER 


“The Determination of Hydrochloric Acid and 
Neutral Chlorides in Leather” was discussed by 
ARTHUR W. THOMAS and ALEXANDER FRIEDEN. The 


extent to which sulphuric acid in leather will rot the 
finished product is an important one to vegetable 
tanners, but sulphuric acid is only one of the mineral 
acids that may be present, and if the work is to be 
complete hydrochloric acid must be included. The 
analysis depends on the principle that 
divalent are adsorbed more readily than the 
trivalent ions. Ammonium and sodium phosphate was 
used in making the test, while ethyl alcohol was used 
as a solvent for the chlorides. 

The chlorides were precipitated with silver nitrate 
with a slight extract of nitric acid to wash down the 
organic content. The nitric acid was present in suf- 
ficient quantity to prevent the forming of silver phos- 
phate and did not impair the accuracy of the method. 
It was obvious from the experiments carried out that 
the water extraction could not be used for separation 
of neutral chloride from acid chloride in leather. 

Hence, in our opinion, acids are combined chemi- 
cally with collagen provided they come in contact with 
the collagen before all the free valences of the colla- 
gen are satisfied by tanning agents and the removal of 
an acid from leather by hot water is due to hydrolysis. 
It is evident, then, that the hydrochloric acid collagen 
compound is hydrolyzed much more readily than the 
sulphuric acid collagen compounds. 

The results obtained by the methods employed were 
compared with the amounts of chloride obtained by 
the method of determination by ashing the leather 
soaked with sodium carbonate solution and covered 
with dry sodium carbonate. The ashing was con- 
ducted at as low a heat as possible and the amount 
ef chloride present in the sodium carbonate was de- 
termined and correction applied in each case. 

The total chloride found by ashing at low heat in 
the presence of alkali is in every case higher than 


method of 
1OnsS 
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the total chloride found by the phosphate diges- 
tion. This is due to the chlorine present as a part 
of the protein molecule, or present in the leather in 
forms other than chloride. 

An objection might be raised for the use of ethyl 
alcohol, which is difficult to obtain in quantity on 
account of restrictions imposed due to the new law. 
We see no reason, however, why denatured alcohol 
that has been twice distilled, first over phosphoric 
acid and then over alkali, would not serve just as 
well as pure ethyl! alcohol. 


“Comment on Wilson’s and Kern’s Recent Contribu- 
tion to the Knowledge of Vegetable Tanning Agents” 
was given by A. W. THOMAS. In a recent work by 
Wilson and Kern, which showed large errors obtain- 
ing by use of the official method of the American 
Leather Chemists Association, these errors were 
shown as follows, in order of the greatest amount of 
non-tannins: 


Per Cent Per Cent 
Gambier 220 Larch bark 89 
Osage orange ‘a 198 Oak bark . ‘ 88 
“Sumac 166 Hemlock bark 63 
Chestnut wood 117 Quebracho ‘ 43 


Since tannins react with gelatine to form insoluble 
compounds while non-tans do not so react with gela- 
tine, it was considered that a comparative measure 
of the content of non-tans in extracts could be indi- 
cated by their diffusion through gelatine jelly, the 
extent of the diffusion being measured by the forma- 
tion of a black color. The results of experiments 
along these lines were as follows: 








DIFFUSIONS OF NON-TANS THROUGH GELATINE JELLY 


48 Hr 96 Hr 144 Hr 216 Hr 

Material Mm Mm Mm Mn 

Sumac 17.3 22.3 27.0 32.5 
Gambier 13.8 18 0 22.0 26.0 
Chestnut wood 12.0 17.8 20.0 23.8 
Oak bark ‘ 90 13.0 15.2 18 3 
Larch bark 90 12.0 14.5 16.0 
Hemlock bark ; 6.0 8 3 95 12.0 
Osage orange 43 48 5.0 6.0 
Quebracho , 38 48 5 8 7.3 








The order of diffusion of the non-tans was, there- 
fore, sumac > gambier > chestnut wood > oak bark 

larch bark > hemlock bark quebracho > osage 
orange. 

With the exception of osage orange, the order found 
here is similar to the order given by Wilson and Kern. 
This is, therefore, confirmatory of the work which has 
been previously mentioned. 

BUSINESS MEETING 

At the close of the technical papers, the Section 
held its annual business meeting, and elected Dr. 
John Arthur Wilson as Chairman and G. D. McLaugh- 
lin as Secretary of the Section. It was further vote: 
that the Leather Section will not meet at the spring 
meeting of the Society in Rochester, but will hold on 
large meeting in New York next September. 





Colored Plasters 


The investigation of colored plasters by the Bureau « 
Standards has been completed. It has been foun 
possible to make colored wall plasters of any desire 
color or texture by use of dyed wood fiber in gypsu: 
plaster. Panels of this material have been submitt« 
to the Gypsum Industries Association in Chicago, a: 
a publication on the subject is now being prepared. 
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Manufacture of Rich Copper: Aluminum Alloys or Hardeners 





Describing the Methods in Use in Aluminum Foundries of the United States for Manufacturing Rich 
Alloys of Copper and Aluminum, and Details of Experiments Carried Out for the Purpose of 
Comparing Different Methods 


By ROBERT J. ANDERSON* 





ducing copper into aluminum in the manufacture 
of No. 12 alloy or similar other light aluminum: 
copper alloys is an old practice, and it dates back to 
the early days of aluminum founding. As has been 
pointed out’ by the present writer, copper may be 
alloyed with aluminum in making up alloys for sand 
casting by two distinct methods; (1) by adding solid 
copper to liquid aluminum, and (2) by charging a rich 
copper: aluminum alloy with the aluminum. The major- 
ity of the aluminum foundries in the United States 
prefer to make up heats of No. 12 alloy by using a rich 
alloy containing about 50.0 per cent copper and 50.0 
per cent aluminum. This rich alloy is referred to in 
foundry parlance as “hardener,” “rich alloy” or “50: 
50,” and for brevity it will be referred to in this paper 
as 50:50 alloy. Another alloy preferred by a few is 
the eutectic containing 33.0 per cent copper and 67.0 
per cent aluminum. A rich alloy containing 60.0 per 
cent copper and 40.0 per cent aluminum has also been 
suggested for the same purpose, but it has probably 
not been used commercially. P 
In the metallurgy of aluminum alloys, rich alloys 
are employed because they melt at temperatures lower 
than aluminum and, further, because they are brittle. 
The latter property permits them to be broken readily 
into small pieces, and thus to be weighed accurately. 
Originally, the rich alloys were used because they were 
a convenience, but under the conditions of fast practice 
in the large aluminum foundries of the United States, 
their use has become a necessity. Methods for prepar- 
ing the rich copper: aluminum alloys vary somewhat in 
different foundries, but experience indicates that certain 
details in manufacture must be followed closely in order 
to avoid heavy dross losses. Whether the 33:67 or the 
50:50 alloy is made is not a matter of a great deal 
of importance from the metallurgical standpoint, since 
the fundamental principles involved are the same for 
either alloy. 


r NAHE use of rich copper: aluminum alloys for intro- 


METHODS USED COMMERCIALLY 


There are three distinct methods in use for the manu- 
facture of rich copper:aluminum alloys (50:50), of 
which the second is the most generally used; the two 
other methods are employed mainly in small foundries 
or making small lots of hardener for their own con- 
umption. These methods are essentially carried out 
s follows: (1) By adding solid aluminum to liquid 
opper; (2) by adding liquid copper to liquid aluminum; 
nd (3) by adding solid copper to liquid aluminum. 
‘he alloys may also be prepared by pouring liquid 
iluminum into liquid copper, but the opportunity for 
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segregation is greatly increased in this way, and this 
is, in fact, a decidedly inadvisable method. 


SoLip ALUMINUM TO LIQUID COPPER 


Rich alloys, such as 50:50 alloy, are made in a few 
foundries by the addition of solid aluminum to liquid 
copper; this is, however, not a desirable procedure. 
One way of carrying out this method in the foundry 
is to melt the copper in a crucible and then add small 
amounts of cold aluminum from time to time with 
stirring until the requisite amount of aluminum has 
been put in. Too much aluminum cannot be added at 
one time, unless the copper is greatly superheated, 
or the entire melt will freeze. Ordinarily, it is neces- 
sary to maintain the temperature of the copper in the 
crucible by holding the pot in the furnace with the 
burners on. This is wasteful of fuel, and the method 
is slow and conducive to heavy dross losses. It is 
still used, however, in some small foundries in spite of 
its very obvious disadvantages. 


LIQUID COPPER TO LIQUID ALUMINUM 


The most favored method for making rich alloys 
consists in melting the copper and aluminum separately 
and then pouring the liquid copper into the liquid 
aluminum. The resultant alloy is vigorously stirred to 
insure thorough alloying and prevent segregation; the 
alloy is then ingoted in the form of pigs of various 
convenient sizes from 10 to 60 lb. or more. Where 
large lots are made at one time, it is good practice after 
melting the metals to pour the liquid aluminum into a 
large mixing vessel or container and then pour the 
copper into the aluminum. For convenience, the mixing 
vessel should be located near the furnace used for melt- 
ing the copper. 

As it is important to keep the temperature of 
the resultant alloy as low as possible so as to avoid 
heavy dross losses, the liquid aluminum should be 
chilled by adding cold aluminum ingot or notch bar. 
Thus only part of the aluminum to be used should be 
melted—say about two-thirds—and the remainder should 
be retained for use in lowering the temperature of the 
alloy during the time the copper is being put in and 
afterward. 

It requires considerable skill to maintain the resultant 
alloy at a low temperature because of the considerable 
rise in temperature which takes place when liquid cop- 
per is added to liquid aluminum.’ The temperature 
rise is conducive to heavy dross losses, and it is best 
counteracted by the addition of sufficient cold aluminum 
in amount depending upon the temperatures of the 
liquid aluminum and liquid copper. Experience, together 


“Due to thermit reaction. 
Alloying,” by R. J. Anderson, CHEM. & MET. ENG., 
(Aug. 25, 1920). 


See “Some Theoretical Principles of 
vol. 23, p. 317 
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with pyrometric measurements of the temperatures, 
will best indicate the correct procedure. 


SoLiD COPPER TO LIQUID ALUMINUM 


This method for preparing rich alloys is similar to 
the method used for preparing No. 12 alloy by direct 
additions of solid copper to liquid aluminum. It is 
not used to any extent because foundries which prefer 
to add solid copper to liquid aluminum in the manufac- 
ture of No. 12 alloy do not use rich alloys. However, 
a few instances of the commercial use of this method 
have been reported. The method is carried out simply 
by melting the aluminum and then adding small amounts 
of light copper (sheet, punchings or other scrap) from 
time to time until the required amount of copper has 
been put in. After each addition of copper, the melt 
is stirred until the copper goes into solution. Dross 
losses are normally high in this method; furthermore, 
it is slow and not suitable for making large lots of 
50:50 alloy. 


Liguip ALUMINUM TO LIQUID COPPER 


No instances of pouring liquid aluminum into liquid 
copper as a commercial practice for the manufacture 
of 50:50 alloy have been reported, although this has 
heen tried. A modification of this method is used, 
however, in some small foundries for making up small 
lots. In this modification, the copper is melted in a 
crucible, preferably in a stationary gas- or oil-fired 
furnace. A small notch bar of aluminum is held by 
tongs in the mouth of the furnace so that it gradually 
melts: as it melts, drops of liquid aluminum fall into 
the liquid copper. The resultant alloy is stirred from 
time to time until all the aluminum has been put in. 
This is a slow and expensive method, and conducive 
to high oxidation losses. 


COMPARISON OF THE METHODS 


In the commercial manufacture of rich alloys of 
copper and aluminum, the consensus of opinion among 
the larger foundries is that liquid copper should be 
poured into liquid aluminum, with an endeavor at the 
same time to keep the temperature low by chilling the 
melt with additions of cold aluminum ingot; this should 
be accompanied by vigorous stirring. Where solid 
aluminum is added to liquid copper, there is danger of 
explosions from absorbed water in the aluminum, and 
in this method the aluminum should be preheated so as 
to drive out any water. This can be done by placing 
the notch bars on top of the furnace while the copper 
is melting. This method is conducive to heavy dross 
losses because of the high temperatures and the thermit 
reaction if much copper oxide is present (as there 
usually will be unless the copper is melted under char- 
coal). This method is also slow and wasteful of fuel; 
only small amounts of cold aluminum can be added at 
a time, otherwise the whole melt will freeze. In general, 
this method is undesirable and but little used. 

When liquid copper is poured into liquid aluminum, 
the temperature of the resultant alloy may become high 
because of the normal heat of formation of the alloy, 
and further, because of the thermit reaction which 
usually takes place. This is the only serious disadvan- 
tage in thus making the rich alloys, but it may be 
largely minimized by keeping the temperatures low by 
adding cold aluminum. This method is, in fact, the 


standard method for the manufacture of 50:50 alloy 
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FIGS. 1 TO 4. 


‘ig. 1—Eutectie alloy of copper and aluminum (33Cu 


I 67Al);: 
etched NaOH; 130. Fig. 


2—Eutectic alloy of copper and alu- 


minum; etched Fe.(SO,).: & 230. Fig. 3—Rich copper : alumi- 
num alloy (50Cu :50Al); etched NaOH: x 1380. Fig. 4—Rich 
copper :aluminum alloy (60Cu :40Al); etched NaOH < $5 


on a large scale, and while it is suitable for making 
both large and small lots, the method of adding solid 
copper to liquid aluminum may be preferable for small 
lots, say about 100 Ib. Comparative figures as to dross 
losses for the various methods will be given later. 


PROPERTIES OF THE RICH ALLOYS 


Alloys containing 33 : 67, 50:50, and 60: 40 copper : 
aluminum are all white in color, similar to aluminum. 
but the fractures are coarsely crystalline and bright. 
These alloys are all brittle, but the excessive brittle- 
ness diminishes with increasing aluminum content: 
thus, the 33:67 alloy is not so brittle as the 50:50 
alloy, but the 60:40 alloy breaks readily if dropped 
on the floor. The 50:50 alloy is sufficiently brittle for 
all practical purposes, and if the rich alloys are too 
brittle, they powder excessively on breaking, thus caus- 
ing dusting losses. Typical microstructures of these 
several alloys are shown in Figs. 1 to 4. The charac- 
teristic acicular structure formed when 50:56 alloy 
freezes uninterruptedly is shown in Fig. 5; the large 
interlocking crystals are conducive to brittleness, and 
this characteristic, together with the actual brittleness 
of the compound CuAi,, makes the alloy easy to break 

The eutectic alloy (33Cu : 67Al) melts at 540 deg. C 
the 50:50 alloy at 575 deg. C. and the 60: 40 allo 
at 658 deg. C., practically the same temperature ‘as 
aluminum. 


EXPERIMENTS WITH RICH ALLOYS 


In foundry practice, the rich alloys used for inti 
ducing copper into aluminum in the manufacture of N 
12 alloy and other such alloys include the 33:67 and 
50:50 copper: aluminum alloys. The preparation «f 
these rich alloys, as well as the 60: 40 alloy, was studied . 
in connection with the present investigation. A _ rich 
alloy containing 60.0 per cent copper and 40.0 per cet 
aluminum is very brittle, and it melts at about the sar e 
temperature as aluminum. In using this alloy, less 
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TABLE I. SUMMARY OF THE RICH ALLOY EXPERIMENTS 

2 : 2 rs su CE os « ¥ : ~_ - @ « 

; 3 £S = ors > % ss ™ = s + &. 8 (4 : 
~ - Es 56 sé EY Ex fs zo z F- ms . P ahve ; * 
2 = E rs z= = .. & E> 5 . ic . é ce se aY 
& > 3 aU. wt, §4 fe es «a0 “ Er 8 S os Us se 2 
3 v “; s¢8 e242 2. 62 = q< eo &. ag : 42 3. se 33 
a z rrerenr rr ef ST eS 2 ee eT US 
A-1 8 25 16.75 26.0 1,155 25 795 700 §=—24. 00 0.85 0.15 4.0 1 80 3,860 1.16 33:67 
A-2 8.25 16.75 28.0 27.0 1,125 880 1,065 1,065 1,040 24.15 0.65 0.20 3.4 1.38 5,915 1.77 33:67 
\-3 8.25 16.75 26.0 25 820 925 890 874 23.55 1.15 0.30 5.8 2.44 2,730 0.82 33:67 
B-1 12.50 12.50 38 0 1,120 25 1,225 685 677. 23.75 1.00 0.25 >.0 2.12 4,730 1.42 90:50 
B-2 12.50 12.50 40.0 26.0 1,203 705 1,085 1,080 1,061 23.50 1.00 0.50 6.0 2.12 7,130 2.14 90:50 
-3 12.50 12.50 24.0 25 690 906 900 887. 22.25 2.25 0.50 11.0 4.77 3,145 0.94 50:50 
C-1 15.00 10.00 42.0 1,170 25 1,278 860 842 22.60 2.00 0.40 9 6 4.24 4,620 1.39 60:40 
C- 15.00 10.00 43.0 21.0 1,205 750 1,256 1,225 1,190 23 50 1.00 0.50 6.0 2.12 6,935 2.08 60:40 
C-3 15.00 10.00 22.0 25 783 855 809 787) =. 22.15 2.55 0.30 11.4 > 41 3, 300 1.01 60:40 

* Solid metal temperatures are taken as room temperature—/. e., 25 deg. C 
t The figures indicate the observed highest temperatures; higher temperatures may have been attained, but they were not observed 


t Based on the assumption that dross is equivalent to AleO3, containing about 53.0 per cent aluminum 


§ The copper-melting furnace consumed 110.0 cu.ft. per min., and the aluminum-melting furnace 105.0 cu.ft. per min.; in some cases additiona 


in addition to that reqiured for melting 
J Based on gas at $0.30 per 1,000 cu ft 


it is required to make up a heat of No. 12 alloy than 
when using either of the two other rich alloys. For 
these reasons, the preparation of the 60:40 alloy was 
also investigated. 

The metals were melted in gas-fired crucible furnaces, 
using natural gas as the fvel and plumbago-clay 
crucibles. The resultant liquid alloys were stirred with 
an iron rod from which any oxide was carefully scraped 
after using. The alloys were poured into small pigs 
weighing from 4 to 6 lb. each. Higher temperatures 
were taken with a platinum thermocouple protected by 
a quartz tube; and the lower temperatures were taken 
with a Wilson-Maeulen “pyod,” using an _ indicating 
portable meter. The materials employed consisted of 
heavy copper clippings, light copper punchings and 
aluminum ingot of the analysis given in the subjoined 
table: 


-——Elements, per cent—— 


Material Cu e Si Al* 
Aluminum ingot ; 0 25 0.39 0.31 99 05 
Light copper punchings . 99.89 
Heavy copper clippings .. 99.92 


* Aluminum, by difference. 


The heavy copper used in experiments A-1, A-2, B-1, 
B-2, C-1 and C-2 was in the form of heavy clippings 
about 4 to 1 in. thick. The light copper used in 


D 


experiments A-3, B-3 and C-3 was in the form of light 


punchings and clippings about 16 to 18 gage. The cold 
materials were charged into hot crucibles at a mean 
temperature of 600 deg. C., but this is an approximate 
mean temperature, as the variations were from 400 to 
700 deg. C. 

It required, on the average, 27 min. to heat a cold 
crucible to 600 deg. C., or a metered gas consumption 
of 2,800 to 2,900 cu.ft. The experiments are described 
in considerable detail below and are summarized in 
Table I. 


33:67 COPPER: ALUMINUM ALLOY 


This alloy was prepared by the three different meth- 
ods mentioned above. 

Experiment A-1. In this experiment, solid aluminum 
was added to liquid copper so as to make the desired 
alloy. 


Charged copper into a hot crucible at 600 deg. C., Ib 8 25 
rime required to melt copper, min 26 0 
Gas consumption, cu ft 2,860 
Temperature of the copper at the time the first aluminum addition wa 

made, deg. C 1,155 
Charged aluminum in small amounts every few minutes during 30 

minutes, Ib 16.75 
Final temperature of the alloy, deg. C 705 
Potal gas consumption, cu.ft 3,860 
Poured into pigs at, deg. C 700 
Weight of pigs poured, |b 24 0 
Weight of dross recovered, Ib 0 RS 
Shrinkage, Ib 015 
Loss of metal due to oxidation and shrinkage, per cent 40 














FIG. 5. UPPER SURFACE OF A CHILL-CAST PIG OF 50:50 ALLOY x 3 
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rABLE Il. CHEMICAL ANALYSES OF THE RICH ALLOYS 
PREPARED 
\lloy Made Elements, per Cent ————-——-—. Composition 

in Experiments Cu Fe Si Al* Aimed at 
A-1 33.85 0.54 0.41 65.2 
A-2 32.53 0.51 0 34 66.62 > 33:67 
4.3 32.78 0.44 0.32 66. 46 
B-1 49 27 0.43 0.34 49.96 
B-2 48.73 0 49 0. 35 50.43 50:50 
B-3 49 73 0.55 0.35 49.3 
C-1 60.25 0 46 0.31 38.92 
C-2 59 57 0.58 0.35 39 52 } 60: 40 
C.3 58 04 0.55 0.39 41.02 


* Aluminum by difference 


Experiment A-2. In this case, 
poured into liquid aluminum. 


liquid copper was 


Charged copper into a hot crucible at 600 deg. C., lb 8 25 
lime required to melt the copper, min 28.0 
(sa8 consumption, cuit 3,080 
Temperature of the copper at the time it was poured into the liquid 
1sluminum, deg. ¢ 1,125 
<‘harged aluminur na separate crucible) at 600 deg. C., lb 16.75 
lime required to melt the aluminum, min 27 0 
tas consumption itt 2,835 
lemperature of the aluminum at the time the copper was poured 


in, deg. ¢ 880 


Highest temperature of the resultant alloy, deg. ( 1,065 
lotal gas « mpt itt 5,915 
Poured int pigs at, deg. ( 1,040 
Weight of pigs poured t 24.15 
Weight « ir re red, lb 0.65 
hrinkage t 0 20 
loss of metal due t xidation and shrinkage, per cent 3.4 


Experiment A-8. Solid copper was added to liquid 
aluminum in this experiment in order to produce the 
desired alloy. 


(‘harged aluminum int a hot crucible at 600 deg. C., Ib 16.75 
lime required to melt the aluminum, min 26.0 
(jas consumption, cu.ft 2,730 
ape ire of the aluminum at the time the first addition of copper 

as made, den ( 820 
( henned copper in small amounts every few minutes during 20 minutes, 

Ib 8.25 
Highest temperature of the alloy, deg. C 925 
lotal gas consumption, cu ft 2,730 
Poured into pigs at, deg. ¢ 874 
Weight of pigs poured, lb ‘ 23.55 
Weight of dross recovered, lb : 1.15 
Shrinkage e Ib ° 0 30 
1.088 due to oxidation and shrinkage, per cent ; cites 5.8 


50:50 CopPpER: ALUMINUM ALLOY 


This alloy was made under the same conditions and 
by the different methods described above for the 33 : 67 
alloy—i.e., by adding solid aluminum to liquid copper, 
by adding liquid copper to liquid aluminum and by add- 
ing solid copper to liquid aluminum. 

Experiment B-1. In this experiment solid aluminum 
was added to liquid copper so as to make the desired 
alloy. 


Charged copper into a hot crucible at 600 deg. C., lb 12.50 
rime required to melt the copper, min 38 0 
Gas consumption, cu.ft 4,180 
‘Temperature of the copper at the time the first aluminum addition was 

made, deg. C 1,120 
Che urged aluminum every few minutes during 20 minutes, Ib 12.5 
Temperature of the alloy after an addition of 2.0 pounds solid aluminum, 

deg. C 1,225 
Temperature rise, deg. C 105 
Final temperature of the alloy, deg. C 685 
Total gas consumption, cu.ft 4,730 


Poured into pigs at, deg. C 677 


Weight of pigs poured, |b 23.75 
Weight of dross recovered, Ib 1.00 
Shrinkage, Ib 0 25 
Loss due to oxidation and shrinkage, per cent 5.0 


Experiment B-2. 
liquid aluminum. 


Here, liquid copper was poured into 


Charged copper into a hot crucible at 600 deg. C., Ib 12.5 
lime required to melt the copper, min 40.0 
Gas consumption, cu ft 4,400 
lemperature of the copper at the time it was poured into the aluminum, 

deg. C 1,203 
Charged aluminum into a hot crucible at 600 deg. C., Ib 12.5 
Time required to melt the aluminum, min 26.0 
Gas consumption, cu.ft 2,730 
lemperature of the aluminum at the time the copper was poured, deg. C. 705 
Highest temperature of the resultant alloy, deg. C ; 1,085 
Total gas consumption, cu_ft 7,130 
Poured into pigs at, deg. C 1,061 
Weight of pigs poured, |b 23.50 
Weight of droas re« overed, Ib 1 00 


Shrinkage, Ib 0 
Loss due to oxidation and shrinkage, per cent 6 
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Experiment B-3. Solid copper was added to liquid 
aluminum in this experiment. 


Charged aluminum into a hot crucible at 600 deg. C., Ib... -......... 12.5 
Time required to melt the aluminum, min 24.0 
Gas consumption, cu.ft 2,520 
Temperature * the aluminum at the time the first copper addition was 

made, deg. ( 


Cc harged copper every few minutes owing 20 minutes, Ib " 
Highest temperature of the alloy, deg. ¢ 906 


Total gas consumption, cu.ft 3,145 
Poured into pigs at, deg. C 887 
Weight of pigs poured, |b 22.25 
Weight of dross recovered, lb 2.25 
Shrinkage, Ib 0.5 
Loss due to oxidation and shrinkage, per cent 11.0 


Experiment B-4. In this experiment copper was 
melted under a charcoal cover to prevent oxidation, and 
solid aluminum was then added. The temperature rise 
was observed. 


Charged copper, lb 10.0 
Temperature of the copper at the time the aluminum was added, deg. c.. 1,105 
Charged solid aluminum, Ib fs 
Temperature of the resultant alloy after the aluminum had gone into 
solution, deg. C ; 1,220 
lemperature rise, deg. C 115 


Experiment B-5. In this experiment a heat of 50: 50 
alloy was made in an electric furnace (Baily type), 
by adding solid aluminum to liquid copper. 


Charged copper punchings into an electric furnace at 1,020 deg. C., Ib 50.0 
rime required to melt the copper, min 60.0 
Power consumption, kw.-hr 52.0 
lremperature . the copper at the time the first aluminum addition was 

made, deg. ¢ 1,050 
Charged solid aluminum every few minutes during 60 minutes, lb 50.0 
Final temperature of the alloy, deg. C , 965 
lotal power consumption, kw.-hr 114 
Poured into pigs at, deg. C 800 
Weight of pigs poured, |b 3.3 
Weight of dross recovered, Ib 14.0 
Shrinkage ‘ Gain 
Loss due to oxidation and shrinkage, per cent 8.5 


60:40 CopPpER: ALUMINUM ALLOY 
This alloy was made by the methods mentioned above 
for the 33: 67 alloy. 
Experiment C-1. In this experiment solid aluminum 
was added to liquid copper so as to make the desired 
alloy. 


Charged copper into a hot crucible at 600 deg. C., lb 15.6 
Tisee HOUSE OO GROTS GRO COMET, TRE. «occ ck cee ccsccccccscceces 42 0 
Gas consumption, cu.ft 4,620 
Temperature of the copper at the time the first aluminum ‘addition was 

made, deg 1,170 
Charged - ha every few minutes ‘during 20 minutes, Ib 10.0 


Temperature of the resultant alloy after —s- 2.0 anne of aluminum, 
deg. C. is pk hen 1,278 


Temperature change, deg. C 108 
Fiaal temperature of the alloy, deg. C 860 
Total gas consumption, cu.ft 4,620 
Poured into pigs at, deg. C 842 
Weight of pigs pounred, Ib 22.60 
Weight of dross recovered, Ib 2.00 
Shrinkage, lb . 0.40 
Loss due to oxidation and shrinkage, per cent....................44- 9.6 


Experiment C-2. Here, liquid copper was poured into 
liquid aluminum. 


Charged copper into a hot crucible at 600 os: C., lb 15.0 
Time required to melt the copper, min. . a a eee ere ee 43.0 
Gas consumption, cu. ft.. 4,730 
aye, of the ened at the time it was poured into the aluminum, 1.208 
he eee 7 : R 
Charged aluminum into a hot crucible at 600 deg. C., Ib............ 10.0 
Time required to melt the aluminum, min. St Nala ee 21.0 
Gas consumption, cu.ft 2,205 
Temperature of the aluminum at the time the copper was ‘Poured in, on 
Highest tempe rature of the resultant alloy, deg C.. 1,256 
Total gas consumption, cu.ft 6,935 
Poured into pigs at, deg. C 1,190 
Weight of p'gs poured, !b 23.50 
Weight of dross recovered, Ib 1.00 
Shrinkage, !b . 0.50 
Loss due to oxidation and shrinkage, per cent 6.0 


Experiment C-3. Solid copper was added to 
aluminum in this experiment. 


Charged aluminum into a hot crucible at 600 deg. C., Ib 10.0 
Time required to melt the aluminum, min.......................45. 22.{ 
EE EE eT T Te OT Pee eee 2,310 
Temperature * the aluminum at the time the first copper addition was 
Gea ach inten tne eae band ean en Anant betas aewes 783 
Charged copper every few minutes during 35 minutes, Ib............. 15.0 
Highest temperature of the ng ay alloy, deg. C Leith eee 85 
Final temperature of the alloy, deg. € ‘ i aksii isi oid 80 
Poured into pigs at, deg. C . i 787 
Weight of pigs poured, Ib ‘ - 22.1 
Weight dross recovered, !b . 2.5 
Shrinkage, |b ; 0.3 


Loss due to oxidation and shrinkage, per cent nee i! 
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Experiment C-4. An experiment was made in the 
preparation of the 60:40 alloy for the purpose of 
observing the temperature changes on adding successive 
amounts of cold solid copper to liquid aluminum. 


Charged aluminum, Ib 10.0 
Temperature of the aluminum at the time of the first copper addition, 
GT sis takenonndebenceds ppski doa te elea cee gta a a eae 785 


TEMPERATURE CHANGES 


Additions Temperature 
Deg. C. 
Original melt cme aie 785 
Added 2 Ib. Cu ae 820 
Added 2 Ib. Cu more... ‘ peiieit 830 
Added 2 Ib. Cu more Te 850 
NE WU OGY co ask ccecduenkesaeue 846 
BE Ot SII, onc Kekexsicenccdcanse 840 
EE Os I oa paddcets chu uncdeds 808 


Table I gives a summary of the results of the 
experiments made in preparing the various rich alloys 
by the three different methods. Table II gives the 
chemical analyses of the rich alloys prepared. 


DISCUSSION OF THE EXPERIMENTS 


These experiments have afforded some interesting 
data with regard to the temperature rise noted by other 
observers when solid aluminum is added to liquid cop- 
per. While most of the melts were made under such 
conditions that copper oxide was doubtless present in 
the liquid copper, some showed that a temperature rise 
is obtained even when aluminum is added to copper 
melted under charcoal. Others indicated that the tem- 
perature rise observed on adding solid copper to liquid 
aluminum continues with successive additions. These 
data prove that part of the temperature rise is due to 
oxidation of the aluminum and part of it to the heat 
of formation of the alloys. Practically, therefore, it 
is advisable to employ oxygen-free copper for making 
rich alloys, and the copper should either be deoxidized 
before pouring into the aluminum or be melted under 
reducing conditions so as to prevent the presence of 
any considerable amount of cuprous oxide in the copper 
bath. 

Moreover, from a practical standpoint, it is desirable 
to hold dross losses low in the manufacture of rich 
alloys as well as keep the melting costs down. By 
the methods employed in the present experiments, the 
melting costs were highest for the three alloys when 
the method of pouring the liquid copper into liquid 
aluminum was employed. This is to be expected, 
because two different furnaces were running in this 
method, one on copper and the other on aluminum. In 
the other methods, where one solid metal is added to 
another liquid metal, some saving is had by taking 
advantage of the residual heat in the crucibles and fur- 
nace. The total losses (made up of dross plus shrink- 
age) and the dross losses were lowest in the case of 
the method of pouring copper into liquid aluminum, 
These losses were very heavy in the method where solid 
copper was added to liquid aluminum. 

In considering the dross and shrinkage losses in 
Table I, it should be borne in mind that the experi- 
ments were carried out on a small scale, 25-lb. charges 
being used. The relative order of the losses in prepar- 
ing the rich alloys by the different methods is correct, 
but the actual figures are not representative of large- 
scale practice. On preparing the alloys on a large scale, 
the losses would be considerably lower. Moreover, it 
should be pointed out that ordinarily the dross is not 
entirely loss in commercial practice, because a consid- 
erable recovery of metal would be made by running down 
the dross and skimmings. 
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The conclusion arrived at from these experiments is 
that the most desirable and best way of making any 
of the rich alloys is to melt the aluminum and copper 
separately and pour the copper into the aluminum. On 
a large scale, where, say, 2,000 Ib. of the 50:50 alloy 
is made at a time, a satisfactory procedure is to melt 
about one-third of the total aluminum in an iron pot 
or other suitable vessel; after it is melted, cold pigs 
from part of the remaining aluminum should be thrown 
in to cool the metal. Here, solid aluminum would be 
floating around in the liquid metal. The copper should 
have been previously melted separately, and with the 
aluminum in the above condition, about one-fourth of 
the copper should be poured in. The addition of the 
copper will raise the temperature of the aluminum, but 
the resultant alloy may be cooled down by throwing 
in more pigs of cold aluminum. Then about one-fourth 
or more additional copper should be added and then 
more cold aluminum, and so on until the two melts have 
been properly alloyed. The alloy should be thoroughly 
stirred during the additions to facilitate alloying, and 
should be stirred well on pouring or ladling out into 
pigs. These directions are admittedly only very gen- 
eral, and the quantities of the several additions will 
vary considerably with the temperatures. The manu- 
facture of rich alloys should be carried out under the 
supervision of a competent melter, and the use of 
pyrometers for frequent temperature measurements will 
be of value. In any event, the effort should be made to 
keep the temperatures as low as is consistent with rapid 
alloying and not allowing the alloy to freeze in the 
mixing vessel. 





Status of the American Potash Industry 

The American potash industry is in a more promising 
condition than at any time since the armistice. Domestic 
potash production in 1920 is expected to exceed that of 
the banner year, 1918. The producers not only have 
their entire possible output under contract but are being 
urged to take contracts for next year. 

The domestic situation has been bettered by the 
refusal of the German syndicate te quote prices at 
American ports. This throws the burden of securing 
bottoms, negotiating freight rates and the absorption of 
demurrage on the American purchaser. On the other 
hand, the producers have had to face labor difficulties 
and trouble in obtaining materials. In Nebraska, the 
abnormal rainfall has so diluted the brine as to make 
much greater amount of evaporation necessary just at 
the time when fuel prices are at their peak. 

Large new plants are being built at Searles Lake, 
Marysvale, Utah, and at New Brunswick, N. J. 

Searles Lake producers have reduced the borax con- 
tent of their potash to 0.5 per cent. In that connection 
it is pointed out that the borax content of the Searles 
Lake potash never was so great as to be hurtful when 
used under normal conditions. The only places where 
damage resulted, it is stated, were where prolonged 
drought prevented the washing out of the borax. The 
lowering of the borax content is a very simple matter 
and could have been done before had it been known 
that it possessed an element of danger, producers state. 
The company which produced the potash which caused 
some small damage to crops is not selling its potash for 
fertilizer purposes this year, its entire output having 
been purchased by chemical users. 
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ROCHESTER COAL GAS PLANT 














The Gas Industry; a Diagnosis and Prescription 





The Manufacture of Gas, Although Fundamentally a Chemical Problem, Has Been, and to Some Extent 
Still Is, Directed on Mechanical Technologic Lines; Healthy Progress in This Industry Requires 
a Better Knowledge of the Chemical Fundamentals Involved 


. S. McBRIDE 





rQ\HE title of this 


industry is ill, 


article implies that the gas 
and, frankly, it appears so to be 
However, this conclusion need not be regarded in 
spirit, for a recognition of 
perhaps the best promise of an early cure. 

It is no simple disease from which the industry is 
suffering. A full diagnosis both mental and 
physiological problems. A nervous state of mind which 
distressing case of melancholia is 
obvious to the casual practitioner who may be called 
However, the root of the trouble is 


a pessimistic illness is 


shows 


threatens a most 
into consultation. 
more serious, 
cates that the patient is suffering from the gout, which 
has developed to its most acute and distressing stages 
despite the fact that the industry 
from what appears to be an 
patible ailment——malnutrition. 

A richness of opportunity has led the industry to 
pass through a period of opulence, during which, without 
proper self-restraint, it acquired all of the gouty char- 
acteristics of the dyspeptic plutocrat. At the same 
important elements that must nourish 
for any permanent healthy existence gave 
malnutrition. 

Let us lay aside this analogy and go straight to the 
root of the matter in plain English. The industry lacks 


is simultaneously 


suffering almost incom- 


? ‘ 


neglect Ol 
the industry 


‘ 


time 


the second ailment 


R ntative MeGraw 


Hill Co In Washing 


Careful analysis of all symptoms indi-. 


today a proper vision; it stands of all great chemical 
industries the most negligent of science and technology 
except within the very narrow field of mechanical engi- 
neering; and it is almost without effective organization 
in the possibilities for development in lines of future 
need. It would be desirable to discuss the lack of 
science alone if this were possible, but the three points 
of need just cited are so interwoven that it seems im- 
practicable to go into one without discussing all. 
THE FUNCTION OF GAS 

Except with respect to the ease of storage, gas cer- 
tainly can be conceded to be the ideal fuel. It is clean 
and convenient of use and can be most efficiently applied 
of any heating medium. To a limited extent the indus- 
tries recognize this, but the public in general, including 
the vast majority of technologists, has not been edu 
cated to an appreciation of this point. 

The gas business not only has for its responsibilit) 
the supply of such ideal fuel but it has also the duty ot 
furnishing a group of fundamental raw materials fo! 
other industrial chemical activities. It takes coal, th: 
lowest form of energy supply, available throug! 


almost all parts of this country at the lowest price 0! 
any important raw material, and converts it into (1 
coke, which is a fundamental metallurgical raw mat 
rial, an almost ideal substitute for anthracite and a! 
important means for other gas-making and industria 
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heating operations; (2) gas, which is the ideal fuel just 
mentioned; (3) tar, a liquid fuel of wonderful pos- 
sibilities in the Diesel engine, a raw material for more 
organic industrial products than any other of which 
we know and a source of manifold possibilities in road 
making, roofing, building-paper manufacture and in 
other activities; (4) ammonia, which is produced as 
liquor, anhydrous ammonia or sulphate, as the cheapest 
inorganic nitrogen resource available on American mar- 
kets, affording a large portion of the supply needed in 
explosives, fertilizer and other industries; and (5) light 
oils, a group of liquids whose possibilities are yet little 
appreciated for automotive fuel, explosives production, 
solvents and organic chemical production. 

It is a rather appalling task which confronts the 
industry when the ramifications of its products are thus 
appreciated. The importance of proper vision and inten- 
sive scientific application should at once be apparent. 

The gas business, born a century or more ago during 
that epoch when the rule-of-thumb system of operation 
prevailed, has collectively been ancestor worshipping in 
the most impressive Oriental style. However, since 
industries have ceased to pass from father to son 
like real and personal property, we have come into the 
new era of industrial life, and those industrial activities 
which have been born in the latter period are indepen- 
dent in thought, vigorous in personality and wholly un- 
willing to give even that respect to father and mother 
which enjoys Biblical admonition. Witness the automo- 
bile, the telephone, the airplane and similar recent de- 
velopments. Certainly no tradition has hindered here. 
Gas, however, has been the anthithesis of these. 

The reason for this limitation of the gas business has 
apparently been the character of the men consistently 
chosen to direct the thought of the industry. The coking 
of coal, the gasification of oil and the production and 
handling of byproducts is fundamentally a chemical 
problem. Unfortunately, however, it has been almost 
exclusively directed by the mechanical engineer without 
the co-operation of chemical experts. The industry has, 
therefore, become almost a pseudomorph of mechani- 
cal engineering. The crystal habit of mechanical 
technology has prevailed almost to the exclusion of 
chemical thought. The machinery of the industry has 
been excellent, but the processes and the products 
have not developed correspondingly. The situation 
now demands an opportunity for free development of 
the natural habit of this chemical business. We 
would then see those crystal forms which are the 
natural product of chemical and physical science 
quickly taking shape, and a more perfect result would 
inevitably follow. 


PuBLic UTILITY OR MANUFACTURING BUSINESS 


Not all of the criticism offered of the present state of 
affairs in the gas business would be fair or reasonable 
if it were not clearly recognized in its presentation that 
some of these conditions are the inevitable result of 
operation of the business as a public utility. Gas 
manufacture has been restricted by regulations more 
stringent than control in any other chemical activity. 
Investment has been safeguarded by artificial means, 
but no opportunity has been given for the encourage- 
ment of epoch-making advancement in the business. 
Limitec returns upon investment have made inevitable 
a certain measure of conservatism which never would 
have followed had it been an unrestricted manufac- 
turing industry.. Despite these obstacles, however, cer- 
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tain important developments can and should be achieved. 
Operating as a public utility rather than as an essen- 
tially manufacturing concern, the gas works manager 
has usually had to think of reduced cost per thousand 
feet of gas rather than of his major technical problems. 
R. B. Brown, of Milwaukee, in commenting on this 
particular point, brings out strikingly one of the most 
important reasons why the science of gas manufacture 
has been thus neglected. 

The possible savings in the cost of gas manufacture 
may usually be enumerated in fractions of cents per 
thousand. The possible savings in the fixed charges 
on investment through more intensive sales policies 
and the increase in the units of gas sold per capita 
and per dollar of investment have been so tremen 
dously greater that the most progressive and most 
successful operators have been those that have devoted 
a great deal of their attention toward increasing the 
volume of sales. It is a far cry from the first days 
when 3,000 ft. per capita was considered a good year’s 
business and when 150 to 170 maximum days was a 
reasonable load factor, to present-day conditions where 
10,000 ft. per capita is only a stepping stone to greater 
things, and 280 to 300 maximum days is considered a 
fair load factor. 

The corresponding reductions in the cost of capital 
charges—interest and depreciation and taxes—per unit 
of gas sold have been tremendous and we are not 
through with that phase of the situation yet, though 
of course the present low purchasing power of the dol 
lar and the present high costs of interest and of taxes 
have blinded many people to. the fact that the greatest 
possible reduction in cost of operation still remain on 
that side of the job. Personally I am not at all blind 
to the possibilities in improvement of gas production 
processes, but financially these are not so attractive 
today as are many possibilities in other phases of the 
operation. 


A whole article might be written on the subject of 
whether the gas-producing part of the city gas business 
should not be removed from the public utility field and 
be given free rein as a manufacturing business. How- 
ever, that for the present would be altogether too great 
a diversion from our major theme. 





VARIETY IN PROCESSES IMPORTANT 


Each type of bituminous coal has its own important 
characteristics with respect to coking. This fact is well 
known and is admitted by the gas man when he is 
pressed for comment on this particular point. However. 
the significance of the point has been concealed by the 
gas and coking interests in saying that certain coals 
are good coking coals, others are poor coking coals and 
some are non-coking coals. As a result, in the war 
period, when the promoters of a certain coking process 
came to Washington and set forth the claim that their 
process could “coke any coal” they stirred official 
Washington tremendously. In fact they created so 
great a stir, despite the fact their process had no 
fundamental novelty to offer, that the President himself 
was led to take personal cognizance and order an 
investigation of the processes described. 

The recognition of limitations of coking of each type 
of fuel is not enough. We should take the other point 
of view and study and emphasize the advantages or 
possibilities of each particular supply. A high-nitrogen 
coal is to be avoided on the score that the nitrogen con- 
tent of the gas is likely to be high and, therefore, the 
gas is lean and may not meet certain standards of 
quality which have been fixed. However, if we stop to 
consider the possibilities of such fuel for the greater 
production of ammonia when rightly coked we see that 
this characteristic may become a blessing and not a 
curse of the fuel. Similarly, if we are seeking solely a 
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MINERAL FUELS PRODUCTION IN U. S&S. 

This diagram, prepared by E. G. Sievers of the U. S. Geological 
Survey, shows the values of mineral fuels produced in this country 
from 1906 to 1918, inclusive. The insert rectangles show the 
relative total value of these fuels for the 13-yr. period. 


hard, dense coke and wish a high coke yield we would 
not choose a typical high-volatile Pittsburgh coal to use 
alone. On the other hand, when we consider the pos- 
sibilities of this high-volatile fuel in the greater produc- 
tion of gas, the much higher yield of light oils and tar, 
the increased possibilities in other directions thus may 
far outweigh the limitations and characteristics of the 
coke. In other words, we emphasize the possibilities 
and not the handicaps of our raw material. 

Today practically all the gas made in this country 
from solid fuel is produced in the “D” retort, the Lowe- 
type water-gas machine, or the chamber coke oven of 


CHEMICAL AND METALLURGICAL ENGINEERING 





Vol, 23, No. 13 


Koppers or Solvay type. Why we are so limited in 
processes is an economic question of importance. There 
is no doubt that these particular processes have funda- 
mental advantages of great importance. If it were not 
so they could not possibly have endured so long and 
have been applied so extensively. However, the future 
must give us better opportunity than this. Low- 
temperature carbonization in metal retorts, the use of 
vacuum retorts, continuous operation, vertical retorts, 
steaming of coke in retorts, fractional condensation of 
liquid products of distillation and numerous other such 
possibilities are receiving some of the attention which 
they deserve. Out of all these we will doubtless develop 
a much greater variety of processes permitting the 
application of many fuels not now well suited to gas 
manufacture, because the thermal history to which these 
processes limit us is not suited to the characteristic of 
the coal. 


KNOWLEDGE OF FUNDAMENTALS REQUIRED 


The thermal history of the gas is important. The 
gas man says that the richest gas comes out of the coal 
first and that the lean gas remains in the coke until the 
end of the period of coking. This is another case of 
misleading use of terms which has probably been 
responsible for much of the misdirected effort in the 
coking of coals. In destructive distillation, as in any 
simple distillation process at lower boiling points, 
lighter fractions come off first and the heavier fractions 
remain behind until the later stages of the process. 
However, in destructive distillation of solid materials 
the quantity of the lighter materials which comes off 
in the early stages is so great that these materials flow 
rapidly out of the heated zone and many of the primary 
products of gasification leave the retort without being 
subjected to thermal disintegration. As the coking 
progresses the temperature increases, the quantity of 
material driven off per unit of time decreases and, 
therefore, the time and temperature of exposure of the 
initial products of the distillation are greater. We thus 
have at the later stages of heating the products of sec- 
ondary decomposition of the primary products of 
distillation. 

No one knows exactly what is the thermal history of 
the gases in most of the coking processes. We have still 
less idea as to what are the temperature ranges of for- 
mation and decomposition of each of the gas and vapor 
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BLUE WATER-GAS PLANT 
This is a diagrammatic presentation of a blue water-gas plant designed to supplement a natural gas supply. 


Co. was the designer and builder of this equipment. 


The Bartlett-Hayward 
Capacity, 12,000,000 cu.ft. per day. 
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constituents. We know virtually nothing of the shield- 
ing effect of one gas upon another and are similarly 
ignorant as to the influence of time and solid surface 
action upon these thermal chemical reactions. 

Take the case of ammonia alone. We have perhaps 
the greatest fund of physicochemical information re- 
garding this constituent of crude gas that we have for 
any of the important products produced by coal dis- 
tillation. However, except 
for limited conditions, we 
know very little as to the in- 
fiuence of factors upon the 
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be no more reasonable to build a plant for a single 
coal than to build a house to suit all the peculiar ideas 
of one individual. If we build our gas plant for a 
single coal we place too severe a limitation of raw 
material which it must have. Nevertheless, recognizing 
this necessity for certain process uniformity, we will 
find a much greater variety in thermal history possible 
for the treatment of our fuels. 











a 
yield of ammonia. We know : T — rt 








vaguely that the presence of t—\. 
a certain amount of water | 
vapor is important in order 
to protect the ammonia or to 
facilitate its formation. (No Ly YS 
one knows just which it is.) : 
However, we are not quite ' 
sure to what extent the higher EN 
moisture content of the coal 
charged is justified, because 
this would require rather ac- AAT 
curate information to balance 
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against the increased ammo- i 
nia yield the simultaneous in- ‘aay 
crease of fuel requirement for 
heating the retort or the oven. 

The products of low-tem- 
perature distillation give i 
great promise. But who iy 
knows what low-temperature — v1 
tar oils are worth? No one me |: i 
apparently. As an important wil Zed ceameehs a 
element in our future liquid | 
fuel supply we cannot afford , 
to ignore these liquid prod- 
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A MODERN VERTICAL RETORT PLANT 


ucts of § coal distillation. This installation shows diagrammatically a typical bench of six or nine retorts with waste-heat 
P ° boiler, fuel handling, ash handling and producer gas heating accessories as built by the U.G.IL. 
If we can achieve anything Contracting Co. It is one of anverai modern types, using intermittent vertical retorts. 


like the estimated yields of 

these products, say 40 or 50 gal. of liquid per ton of coal 
treated, the carbonization of large quantities of coal 
may be justified in order to secure these liquid fuel 
resources alone. However, until we know much more 
of the fundamental characteristics of the liquid con- 
stituents of crude gas as coming from coal we can 
neither have direct manufacturing processes for their 
production nor appreciate the utilization possibilities. 

In the future it appears likely that the chemist will 
come to the mechanical engineer and say somewhat as 
follows: “Here is the coal we intend to use. We wish 
to subject it to a certain thermal treatment. We will 
specify for you the condition of the coal and quantities 
of the various products which must be handled. We 
will give you the limitations of temperature, both maxi- 
mum and minimum, at each stage of the handling of 
the raw coal, the crude gas and the various products 
eliminated from the gas. Mr. Mechanical Engineer, 
you will design and build us a machine to carry through 
the process within these limitations.” Then, and not 
until then, can the mechanical engineer intelligently 
and effectively design gas-making equipment. 

Of course when that time comes doubtless the engi- 
neers and the financial interests will insist upon some 
measure of uniformity in the processes which the chem- 
ist will ask for. This will be only proper, for it will 


The technology of electric power transfer over dis- 
tances of 200, 300 and more miles is producing a great 
stir these days. We are talking about superpower sys- 
tems, with the dispatching of current from one gen- 
erating system to another system normally supplied by 
others, thus achieving wonderful advances in generating 
efficiency and power supply. At the same time natural 
gas transmission technology has been advancing. Today 
we have interconnected natural gas-transmission lines 
covering parts of eight states. Gas actually moves reg- 
ularly from West Virginia to supply the city of Cleve- 
land, and yet little attention has been given to these 
achievements. They are equally worth talking about. 

Today there exists in western Pennsylvania, West 
Virginia and adjoining territory a supply of billions of 
tons of coal. It is a problem how to move the energy 
which this coal affords us to the seaboard, and 
into large industrial centers. There are three means to 
be used. We may move the solid fuel itself; this, of 
course, will be for many years to come the backbone of 
the transmission of energy from natural resource to the 
appliance of the user. However, we must take into 
account the possibility of generating gas by coking the 
coal, by gasification of the coke or by other yet undis- 
covered processes and the transfer of this gas to the 
industrial and municipal centers. The technology of 
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ead ims 109. 1980. this business is still young, but it is a thrifty, sturdy 
ghardeiaaagaghivhsiiiii youngster. | 

Gio T] We can move the coal as above mentioned, but in 

TNT doing this one pound out of each four is consumed on 

aeeeeaeeee the way for locomotive fuel simply to haul the remain- 

; bad] | | ing three. Judged on the basis of thermal efficiency, 

* Seenel es this, together with the low yield of heat in the ordinary 

26 Ey TTTTTT TT] & coal-burning equipment, does not give us any very 

3 5. AA || Vy 44: A = encouraging result to consider. Suppose instead of 

a0 G7 | Y GGZZ As this we convert the maximum feasible amount of our 

38§ VW MV VW Yi . fuel into gas and transfer the gas, say, 150 miles. This 

» of Y chee C OS GGYYGYUY: . transfer, according to present none too good natural 

gas technology, requires only about 5 per cent of the 

Littl Lh cleat Lhd s0 energy for the movement of the remaining 95 per cent 

Pt ett 1 § such distances as 100 to 150 miles. With careful study 

Tit ton 0 2 of the transmission problems, taking advantage of the 

1) a 5 latest developments in our knowledge of the physics 

| Ht of the flow of gas and of compression and with the 

teowsrera: comsewers | 110 , ‘ > , : 

4b4 Y btarmtoers mechanical engineering achievements surely to be ex- 

> sae 446% eet rr ot 4G: GUEat 4 pected in the coming decade, it is not too much to expect 

” i=“. that the problem of energy transfer from resource to 

TTTTITITITITT municipal supply will be accomplished by means of gas 

YZ wane rh with an efficiency as great as if not greater than by 

V7, y ie any other medium. We have similar problems in the 

Gy VW, iY electrical business, where the finest of engineering 

AVL (GY talent is studying just how the balancing of loads, 

G4! 4G } Y adjustment of load factor and power factor, and power 

VM 044 line design will give us the greatest energy efficiency 














—— ers possible. The gas man may well take heed of this sort 

































































































E THOTT |] TT] | | TTT] TTT] of investigation and development. With the funda- 
2 | | Seeeeeee mental advantage that gas can be generated with much 
| | | | YP higher thermal efficiencies than electric current can be 
; generated by the use of any known processes of today, 
j the gas engineer has much to encourge him. 

| oa re ors s—t Of course it would be foolhardy to assume that gas 
| y is destined to displace electricity. There is no need for 
Hp, such thought. The proper attitude is that gas and elec- 
4444 tricity are naturally supplementary, the one of the 
4444 other. You might even call them “the gold-dust twins” 
, , 4A 43 of municipal energy and fuel supply. We need mu- 
anes oo Eee nicipal fuel surveys in every large community or dis- 
3 : ) trict. The total heating and power demands should be 
+ M analyzed and the most effective means determined for 
/ PTT TAY Yj Ws meeting these needs. Gas, electricity and solid fuel will 
: | Ae GGG GL 4G7' f WH all have their share, of course, and it is important that 
A bids 4 j Vy iV ; f BYy iG WW, they should work together to this end. For example, 
s? ||| AAA VV AM TMA it is recognized as foolish in the present day for the gas 
| WY WOM industry to wast h time in the house- or indus- 

‘ || WW WH WM Y, industry t aste much time in the house- or indu: 
S old Ltt a VA MAG trial-lighting field. First of all, in this business we 
POPTERT WORKS must have convenience, and there is no immediate pros- 
‘ Torii pect that gas can afford anything like the convenience 
rea 44444 f Uist by, of electricity in this particular work. Why, therefore, 
a VIVA Ug God Wy, Z waste effort in trying to substitute gas for a more 
t , "| effective, more directly applicable medium? It is ad- 
’ TI mitted to be far better to expend the effort which might 
F thus be wasted on gas in persuading the householder or 
5 DP industrial plant manager to spend the money for any 
§ Y gas-burning equipment in lines where gas is an ideal 
a yh fuel. For example, the cost of piping a house for gas 























MATUMAL-G4S GASOLINE PLATS light can much better be directed to the purchase of gas 
water-heating equipment or other modern effective 
devices that can be defended against all comers on the 
score of both efficiency and convenience. 


FLUCTUATING GAS DEMANDS BY MONTHS AND 
INDUSTRIES 


lomestic consumption, industrial consumption, glass 
on nd steel works, drilling and pumping, pottery works, 


rgical establishments and natural-gas gasoline plants GAS UTILIZATION AN IMPORTANT STEP 
The monthly fluetuation in gas demand of various industries 
shown is one of the serious dificulties encountered by the It is estimated that not more than 35 per cent of the 
business With such fluctuating demands, costs are, of course, : : 
respondingly high natural gas delivered in the household is used effec- 


were prepared by EF. G. Sievers of the U. S. Geo- 


ue Gate wel tively. In other words, nearly three times as much 
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service could be obtained from existing gaseous fuel 
supply in natural-gas territory were proper modern 
utilization methods pursued. From recent work done in 
several disinterested laboratories, it appears that this 
estimate and conclusion is amply justified. The reason 
for this rather appalling situation is not far to seek. 

Until quite recently there has been no effort made in 
the scientific design of natural gas-burning equipment. 
A typical industrial-gas burner was a piece of pipe with 
a pipe cap on one end, a few holes drilled irregularly 
along its length and a smaller pipe projecting through 
the other end to supply the gas, perhaps with some 
means for controlling the air which entered between 
the smaller and larger pipes, very often no means at all 
being used for air control. Such device is a gas burner; 
it is more than-this. It is a wonderful gas waster. 
Manufactured gas appliance manufacturers have not 
built quite as blindly as this, but some have almost done 
so. However, all are beginning to recognize that an ap- 
pliance really does not burn gas. It burns a gas-air mix- 
ture. This at once impresses them with the fact that 
the appliance is a machine to make a mixture which it 
then subsequently delivers at the point where it is 
to be burned. 

When appliance design reached this stage of interest 
in the production of air-gas mixtures, it was found 
that there was no information whatsoever as to the 
principles of air-mixer design. A few appliance makers 
have apparently studied the problem a little and have 
varied their appliance enough to give great improve- 
ment, but only recently have the fundamentals been 
considered. Within the past two years the first com- 
prehensive, thorough work on this problem has been 
undertaken. 

This work took up burner design in three parts. 
First, how to introduce the gas into the burner, main- 
taining in the gas stream the maximum of the kinetic 
energy possible; second, how to use this kinetic energy 
in building up a mixture, and third, under what condi- 
tions this mixture should be delivered to be most 
effectively burned and the energy of the flame utilized. 

This work is only a beginning, however. It illustrates 
the necessity for study of viscosity, stream-line flow and 
momentum relations in burner design. The throat 
design must take into account both theoretical factors 
and practical matters of convenience in operation, 
ability of the operator to keep the appliance clean, etc. 
Already as a result of this work the appliance manufac- 
turer can produce and handle almost “ideal” air-gas 
mixtures with low pressure gas. Formerly these pos- 
sibilities were considered impossible without the use of 
air or gas under high pressure. By means such as this 
it will be possible to double or treble the efficiency of 
gas burning under many conditions, and as a result gas 
will be made available in many fields where before its 
relative higher cost per heat unit made it unavailable. 
Then, too, by simply better burner design, moving the 
burner closer to the kettle and teaching the householder 
a few simple principles, we shall find that manufac- 
tured gas at its much higher cost can replace natural 
vas, as these supplies decrease and finally disappear, 
without any increase in cost per month for service 
rendered above the expense to the householder for 
natural gas used as now so carelessly and inefficiently. 


GAS AN INDUSTRIAL FUEL 


Problems of industrial gas application are not limited 
to matters of appliance design. Here we have 
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much the same situation as was described in the coking 
of coal. We need first to study the fundamentals of 
the industrial process. We must find out the thermal 
history to which we wish to subject our materials and 
then it will be possible quite easily to apply the gas for 
the production of the temperature-time relations which 
are desired. Metal melting, metal heat treatment, 
enameling, baking, boiling or heating the tea kettle all 
have their problems to be solved. When it is known 
just how these operations should proceed for perfect 
satisfaction, the means for accomplishment will quickly 
follow both in appliance design and in effective gas mer- 
chandising. Not only shall we find increased thermal 
efficiency resulting but it is not too much to expect that 
actual decreases in fuel cost will come despite the con- 
tinued rise in the price of fuel raw material, and not 
only will these fuel advantages occur but there 
will also be built up opportunities for better quality of 
product, more uniform plant cperation, more satisfac- 
tory conditions for work of the furnace and appliance 
operators, cleanliness of surroundings and numerous 
other advantages that always follow replacement of 
solid fuel by gas. 


PRESENT LIMITATIONS 


It would be foolish to close a discussion like this with- 
out pointing out one limitation which is just as serious 
as that of our present limitation of scientific knowledge. 
In this the matter of construction cost and the high cost 
of money are referred to. At the present time, even if 
we wished, it would be foolish to undertake to replace 
solid fuel by gas for extensive house heating or for other 
operations where the seasonal load curve is bad. Today 
it costs $2, $2.50 or $3 to build a plant where pre- 
viously $1 sufficed. The public utilities that used to get 
money for such construction at 5 or 6 per cent because 
of the stable nature of their business now are fortunate 
if they can secure the money for 7 or 8 per cent. As a 
result, we have today capital charges, interest, amortiza- 
tion, taxes, all on a basis of about three times as much 
per unit of gas output. This, of course, places severe 
limitation upon the expansion of the gas manufacturing 
industry today, for it makes the capital charge element 
of gas cost almost as much as the total delivered price 
was formerly; and the operating expenses, too, are 
higher today than ever before. 

On the other hand, solid and liquid fuel costs have 
advanced similarly. It is an old story to discuss our 
“thirty-cent” or “forty-cent” dollar in any market. It 
is not to be expected, therefore, that this financial 
limitation will permanently prevent improvement of the 
opportunity in the gas business. It is high time, there- 
fore, to undertake all of that essential investigation in 
development work on fundamentals which will permit 
construction along right lines as soon as construction 
of any sort begins. 

It should be recognized, too, that today the gas plants 
of the country are called upon to supply all or more 
than they can produce at seasons of maximum demand. 
Construction for the future, therefore, will be largely 
to supplement present capacities. We should not expect 
it for some years to come to be primarily a replacement 
of existing processes. 

It is none too soon, however, to think of the new 
developments as being those which will be the backbone 
of the industry a decade or two from now. The great 
importance of their proper direction is thus at once 
evident. 
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Extraction fof Caleium Oxide From 


Calcined Magnesite 


H. DUSCHAK, chemical engineer, Bureau of Mines, 

. has recently made a laboratory study of the extrac- 
tion of the free CaO with water free from CO, from 
calcined magnesite. From the solubilities of Ca(OH), 
and Mg(OH)., Seidell, “Solubility of Inorganic and 
Organic Compounds” (2nd Edition, 1919), it is esti- 
mated that at ordinary temperatures calcium hydroxide 
is fifteen to twenty times as soluble as magnesium 
hydroxide. It should, therefore, be possible to obtain 
a separation good enough for the purpose indicated by 
extraction with water. 


SOLUBILITY OF Ca(OH)2 





Grams per 100g. H2O 


remp., Deg. C Ca(OH). CaO 
0 0.185 0.140 

20 0.176 0.132 

30 0.159 0.120 

50 0.128 0.097 

100 0.077 0.058 





SOLUBILITY OF Mg(OH)2 IN GRAMS PER LITER AT 18 DEG. C. BY 
CONDUCTIVITY METHOD 


Solubility Authority Date 
0.009 Kohlrausch & Rose 1893 

0 008-0 009 Dupre & Brutus 1905 
0 012 Tamm 1910 


As some preliminary experiments indicated that the 
availability of the lime varied with the temperature of 
calcination, the majority of the extraction tests were 
made on material obtained by calcining portions of mag- 
nesite in a porcelain crucible at a fixed temperature for 
a definite time. The procedure common!y used for 
extracting the lime was to transfer the calcined material 
to a 200 c¢.c. graduated flask and add distilled water 
which had been freshly boiled to free it from CO.. 
The flask was allowed to stand with occasional agitstion 
for a fixed time, usually over night. The liquid was 
filtered if necessary, and a suitable volume, usually 100 
c.c., Was titrated with standard hydrochloric acid using 
phenolpnthalein as indicator. 

With the exception of a few experiments which will 
be noted below, the results in the accompanying table 
were obtained by the method just outlined. 

A portion of the solution from test 14 was analyzed 
gravimetrically for CaO and gave a result correspond- 
ing to 4.5 per cent CaO. This shows that the alkalinity 
found by titration is due almost entirely to the Ca(OH), 
in solution. This was confirmed by an experiment in 
which 3 g. of pure MgCO. and 0.150 g. CaCO. were 
mixed and calcined for one hour at 950 deg. C. The 
product was then leached with 300 c.c. water. Grav- 
imetric analysis and titration on a 100-c.c. portion of 
this solution yielded the following results: 


Grams Grams 
MgO by gray 0 0008 CaO by grav 0 0280 
Ca) by titr 0.0307 CaO by cale 0 0280 


In test 3 the calcined material was agitated with 
water for 3 hr. with CO, free air, and in test 15 there 
was similar agitation for 2 hr. It is evident that agi- 
tation in this way for 2 or 3 hr. is the equivalent of 
considerably longer leaching without agitation. 

It will be noted that with the dead-burned magnesia 
and the magnesia bricks only a smal! portion of the CaO 
was found to be available, due, no doubt, to the high 
temperature of calcination. This influence on the tem- 
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! Magnesite M-! 900 4 H29 16 8 =62.13 2.76 
(Northwest) 
2 do 900 1 H20 16 2.6 2.76 
3 do 900 ! H20 3 2.6 2.76 
4 do 900 ! 5% NaCl 16 2.7 2.76 
5 do 900 1 5% NaCl 18 2.9 2.76 
6 do 900 ! 5% NaCl 18 2.9 2.76 
7 do 900 2 H2 16 ym 2.76 
8 do 900 2 H20 16 2.6 2.76 
9 do 950 } H20 16 2.66 2.76 
10 do 950-1,000 1 H20 16 2.26 2.76 
i do 950-1,000 | H20 16 2.32 2.76 
12 do 1,000 5 H:0 16 2.05 2.76 
13 do 1,050 } H20 16 «1.74 2.76 
14 Calcined Magn. 950 2 H:0 16 4.6 5.3 
M-I-e . 
15 do 950 2 2% NaCl 16 4.5 eS 
16 do. 950 2 2%NaCl 16 4.7 5.3 
17 do. 950 2 2% NaCl 16 4.6 5.3 
18 Calcined Magn 950- 1,000 1 H2O0 16 «3.13 4.28 
M-4 (Hoff) 
19 do 950- 1,000 H:0 16 3.07 4.28 
20 Magnesite M-13 900 j H20 16 1.15 Bae 
(Northwest) 
21 Magnesite M-13 950 i H20 16 1.23 1.1 
(Northwest) 
22 do. 1,000 j H20 16 0.98 1.1 
23 do. 1,050 } H20 16 1.19 1.1 
24 Magnesite M-16 950-1,000 1 H:20 16 0.3 0.4 
(Northwest) 
25 o 950-1,000 ! H,0 16 60.5 0.4 
26 Magnesite M-18 900 j H,0 16 0.76 0.6 
Tulare 
27 do. 950 } HO 16 0.67 0.6 
28 do 1,000} H20 16 072 0.6 
29 do 1,050 } H30 16 0.63 0.6 
30 White Rock 900 2 H2O 16 0.87 0.7 
31 Dead Burned MgO 1,400 H20 16 0.33 1.5 
(White Rock) 
32 do. 1,400 H20 16 360.31 0.93 
33 Magnesite Brick 1,500 H,0 16 60.23 1.06 
34 do. 1,500 H:0 16 0.24 0.6 
ANALYSES OF MAGNESITE SAMPLE USED FOR ABOVE TESTS 
Sample MgO by Ignition 
No SiO: AlOs Fess CaO Diff Loss 
M-1! 4.65 0.41 0.96 2.76 42.52 48.64 
M-4 1.70 0.32 0.36 4.28 87.77 5.73 
M-13 1.2 0.01 0.43 1.10 46.8 50.4 
M-16 1.73 0.28 0.72 0.4 46.57 50.30 
M-18 1.35 0.06 0.14 0.6 47.7 50.16 








perature of calcination is also indicated in some of the 
tests at 1,000 and 1,050 deg. C. In order to determine 
whether the effect of calcination at high temperature 
was simply to decrease the rate of solution of the lime, 
a duplicate of test 13 was run, in which the calcined 
material was rolled with water for 5 hr. in a glass 
bottle containing glass marb'es. The result was 1.76 
per cent CaO, only 0.02 per cent greater than with the 
ordinary method of leaching. Grinding in this way was 
tried with several other samples, including some of 
the dead-burned material, without increasing the amount 
of soluble lime. This would indicate that calcination at 
high temperature causes the CaO to enter into some 
compound which is not decomposible by water. 





Research and the Production of Leather Belting 


Tribute is paid to the service the chemist has per- 
formed in the manufacture of leather belting, in a 
recent issue of the G. W. W. Bulletin, the house organ 
published by Gaston, Williams & Wigmore, Inc. Speak- 
ing of the Graton & Knight Manufacturing Co., of 
Worcester, Mass., the Bulletin says: 

“A large and completely equipped chemical laboratory 
was established by this company a number of years ago 
and has consistently availed itself of every scientific 
discovery tending to increase quality. A staff of chem- 
ists under a chemical authority on tanning is constantly 
at work. All raw material is tested and in addition 
much work of an experimental nature is done in 
tannage, currying and other processes.” 
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The Post-War Status of the Ceramic Industries* 





An Outline of the Need for Reducing the Fuel Consumption and for the Introduction of Labor-Saving 
Devices, With a Short Review of the Economic Status in the Manu- 
facture of the Various Clay Products 


By A. V. BLEININGER 





industry extends of course to the silicate indus- 

tries, dealing with the manufacture of the various 
clay products, glass and enamel metal ware. The rail- 
road situation, the lack and high cost of fuel and the 
acute labor conditions are responsible for the most 
difficult situation which has ever confronted these indus- 
tries. The two primary aims of the manufacturers 
must of necessity be to reduce the fuel consumption and 
to strive for the introduction of labor-saving devices. 
The first part of this program is being attacked through 
the use of the continuous and especially the tunnel-car 
kiln. Rapid progress is being made along these lines 
and a considerable number of such kilns are being 
built. The adaption of the tunnel kiln to the manu- 
facture of heavy structural products in large tonnages 
has not yet been completed and the problems of the 
successful water-smoking and oxidation of such prod- 
ucts still awaits complete solution. 

The introduction of the tunnel kiln is undoubtedly 
one of the most important advances ever made by the 
industry and means not only a saving in fuel of not 
less than 50 per cent but a reduction in the labor cost 
as well. It is interesting to note that the metallurgical 
and allied industries are awakening to the advantages 
of this type of furnace and are adopting it for calcining 
and annealing operations. 

There are two types of tunnel kilns to be considered 
—one in which the gases come in direct contact with 
the charge and the other in which the heat is trans- 
mitted through the walls of combustion chambers. The 
former type requires the use of saggers for the burning 
of glazed ware, but in the latter the articles may be set 
unprotected. These kilns have also been built of the 
twin type consisting of two adjoining tunnels through 
which the cars pass in opposite directions. Progress 
is being made with reference to the use of producer 
furnaces attached to the kilns and the employment of 
mechanical stokers. A considerable number of tunnel 
kilns are now in operation and maintain temperatures 
as high as 1,450 deg. C. 

Labor-saving devices, especially with reference to the 
more economic handling of raw materials, mechanical 
driers, automatic molding machines, etc., are being 
introduced rapidly in the different industries. 


"Lin general perplexed condition of American 


BUILDING AND PAVING BRICK 


The high cost and scarcity of labor, the difficult 
freight situation and the extraordinary increase in the 
price of coal have had a strong depressive influence 
especially on the plants compelled to ship their product. 
The prices of the product have gone up to unprece- 
lented levels through the enormous increase in the cost 


*Published by permission of the Director, Bureau of Standards. 


of manufacture. The difficulty of securing labor has 
been a very important factor, since the hard manual 
labor of the brick yards does not attract the best work- 
men. Altogether the building and paving brick indus- 
tries are laboring under serious difficulties. This ap- 
plies still more strongly to the paving brick industry, 
dependent as it is upon road improvements and new 
projects for which municipalities find it difficult to 
obtain the money. The demand for brick products is 
fundamentally strong and is bound to be great for at 
least the next five or ten years. 


BUILDING TILE AND SEWER PIPE 


The demand for hollow building tile is increasing 
very rapidly with the enlarged use of stucco construc- 
tion and the plants have ample orders. They, like the 
other structural clay products industries, are seriously 
handicapped by the prevailing conditions. 

The sewer pipe industry, like the manufacture of pav- 
ing brick, is hampered by the difficulties in the way of 
carrying out municipal improvements. 


TERRA COTTA 


This industry after its dormant existence during the 
war has revived considerably and is certain to regain 
its pre-war status as soon as the conditions permit it. 
The manufacturers are making rapid progress in the 
development of superior bodies and techniques. In one 
establishment the tunnel car kiln is being used, a step 
which is being watched with considerable interest. 

In the Middle West States the question as to the 
feasibility of washing the terra cotta clays is being 
discussed and may lead to the erection of central pre- 
paring plants. 


FLOOR AND WALL TILES—POTTERY 


Manufacturers of floor and wall tiles have been con- 
siderably hampered by the general obstructions to indus- 
trial activity and the labor situation, so that it has 
been difficult to maintain even approximately normal 
conditions. 

The pottery industries have suffered particularly with 
reference to their supply of raw materials, especially 
feldspar. This condition has become very serious, and 
for this reason increasingly large quantities of soda 
feldspar are being introduced in the body. In addition 
to these difficulties the question of the fuel supply has 
become very critical, especially in the districts where 
natural gas is no longer available. Unheard-of prices 
are being paid for coal in the eastern pottery districts. 

A report issued some time ago jointly by the U. S. 
Potters’ Association and the Bureau of Standards brings 
out the fact that the domestic kaolins are suitable for 
the manufacture of white ware pottery, but that at the 
present time the supply of primary kaolin is not sufficient 
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to meet the needs of the industry. The use of imported 
English china clay therefore cannot be dispensed with 
until additional sources are developed in this country. 

The demand for high-grade domestic porcelain table- 
ware is constantly increasing and is being met by the 
enlargement of a number of potteries and the erection 
of new plants. 

The tunnel kiln is rapidly establishing itself as a 
permanent feature of potteries, a situation very much 
to be desired. 

ELECTRICAL PORCELAIN 


The newer developments tend toward the more ex- 
tensive introduction of the casting process in the mak- 
ing of high tension porcelain and the employment of 
somewhat higher burning temperatures. 

More critical tests are being employed in the exami- 
nation of the porcelain structure, such as by the pene- 
tration of alcoholic eosine solution under pressure, and 
the quality of the material is being raised generally. 
Extensive researches are being conducted by a number 
of concerns which strive for improvement in the product. 

In the manufacture of spark plugs the quality has 
been pushed to a high degree of perfection and there 
is no doubt that these motor accessories are decidedly 
superior to the European product. High temperatures, 
about 1,450 deg. C., are employed in the firing, and 
tunnel kilns have been successfully adapted to this 
purpose. 

CHEMICAL STONE WARE 


This industry has been established on a firm basis 
and has made the United States independent of Euro- 
pean products. Both as to quality of the material and 
the technique of producing intricate shapes the stand- 
ards are very high. 


THE GLASS INDUSTRIES 


The demand for glass products of all kinds is very 
great and is not being adequately supplied, due to con- 
ditions beyond the control of the industry. The de- 
ficiency in fuel supply has been a serious drawback to 
production. The elimination of natural gas has made 
it necessary to equip many plants with exceedingly 
large and expensive producer gas plants and to adapt 
the tank practice to this fuel. 

The activity in developing new mechanical processes 
has been particularly marked, especially in the manu- 
facture of window glass and hollow ware. The methods 
of drawing straight sheets from the molten glass, the 
automatic feeders and presses, and tube drawing ma- 
chines have all contributed toward lowering the exces- 
sive labor cost connected with the old practices. In- 
cidentally it might be said that the wages of the glass 
operatives have gone up to high figures, so that it is not 
unusual (o find gathering boys receiving earnings at the 
rate of $2,000 per vear. Improvements have also been 
made in the preheating of the pots and the installation 
of the tunnel kiln for this purpose. 


ENAMELED METALS 


The manufacture of enameled cast-iron and _ steel 
products has been handicapped by difficulties in securing 
raw materials, especially feldspar and cryolite. Enamel- 
ing processes are being applied to an ever-increasing 
number of articles, and as a result the industry is 
expanding rapidly. From the research point the re- 


sults of the work done by the Bureau of Standards on 
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the subject of “fish scaling,” a common defect, are of 
importance and it can be safely predicted that this 
source of loss can soon be eliminated. 


REFRACTORIES 


As compared with war-time activities the demand for 
these products is small in volume, though the plants are 
continuing operations as regularly as is possible under 
the prevailing conditions. The demand for special re- 
fractories of high quality is very good and there are 
strong indications that considerations of quality will 
in the future govern sales to a much greater extent than 
they did in the past. It is being realized more and more 
that the first cost of refractory materials is secondary 
to quality. The work of such organizations as the 
American Society for Testing Materials in advocating 
specifications for refractories is bringing returns and 
users are coming to realize the importance of having 
definite requirements. 

Basic refractories are still being made from Ameri- 
can magnesite and the prospects are fair that the 
Washington deposits will remain a permanent source. 

Work in connection with the further development 
of improved materials for electric furnaces is in prog- 
ress. The use of silicon carbide as a refractory has 
made rapid strides.. 

In the manufacture of graphite crucibles it has been 
shown by the Bureau of Mines that American clays of 
the ball clay type are as well suited for the purpose as 
those formerly imported from Germany and in some 
respects are superior. 

The refractories used in the glass industry are still 
being made to a large extent from domestic raw mate- 
rials, though some shipments of Gross Almerode clay 
have been received. Considerable progress has been 
made in connection with the improvement of tank block 
compositions and firing treatments which should vield 
longer tank life. 


RESEARCH WORK 


It is gratifying to note the realization on the part of 
the manufacturers that industrial research has a real 
money value and the demand on the part of the indus- 
tries for young men trained in ceramic engineering has 
been greater than the supply. Many concerns have 
established works laboratories when formerly they could 
not be interested in activities of this kind. In several 
instances associations of manufacturers have estab- 
lished either a joint laboratory or are supporting re- 
search fellowships. 

ASSOCIATIONS 


A very important factor in developing the new spirit 
of co-operation has been the associations of manu- 
facturers, such as the National Terra Cotta Society, the 
National Paving Brick Association, the Hollow Tile 
Association, the Common Brick Manufacturers’ Asso- 
ciation, the U. S. Potters’ Association and others. 

From the standpoint of technical development the 
American Ceramic Society has undoubtedly been the 
most important factor. The creation of divisions rep- 
resenting the several branches of industry has been a 
notable step in bringing about closer co-operation be- 
tween the manufacturer and the technical man and the 
scheme is already yielding good returns. The society) 
has been fortunate in the wide vision of its officers, who 
have seen the opportunities for greater service and have 
grasped them. 
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Products From Dry Distillation of 
Matita Asphaltum* 


By C. NICOLESCU-OTIN 


ITUMEN is a very complex substance, and to be 
able to examine the properties of its constituent 
parts, it must be subjected to a distillation process. 
Materials are thereby obtained which do not exist as 
such in the original, but are split off during the 
course of the destructive distillation and which permit 
us to see the nature of the complexity of the bitumen. 
The distillation took place in retorts, made of earthen- 
ware and iron, and the temperature was measured with 
a Le Chatelier pyrometer. Various gaseous, liquid 
and solid products were obtained. At the beginning 
of the distillation, the evolution of much water vapor 
was remarked, which comes from the water that is 
mechanically combined. Then, when the temperature 
increased to 400 to 460 deg. C., large quantities of a 
bluish-gray gas were produced. This gas contained 
considerable HS. 

As the temperature increased, the gas gradually lost 
its color, and around 730 deg. C. its content in H,S 
and water vapor had changed, due to the molecular 
decomposition that had taken place. 

The gas contains about 1,500 1. of HS in 180 cu.m. 
—the quantity obtained from one ton of the bitumen— 
and possesses the following composition: 12.1 per cent 
CO,, 2.6 per cent C,H,,, 1.9 per cent O, 13.1 per cent 
CO, 29.8 per cent H, 34.7 per cent CH, and 5.4 per 
cent N. 

The asphaltum contains 0.88 per cent N, of which 
24 per cent is recovered in the ammoniacal liquors as 
NH,. This means that for every ton of bitumen there 
is obtained 2.5 kg. of NH, or 10 kg. of sulphate of 
ammonia. This quantity is almost equal to the yield 
procured from coal. 

The solid residue, left in the retort after distilla- 
tion, consists of the mineral part of the asphaltum, 
mixed with 5.6 per cent very fine carbon. The most 
valuable product of the distillation is the tar, which 
represents about 46.6 per cent of the weight of the 
bitumen. The tar is olive colored and holds in sus- 
pension very finely divided carbon. It has been noticed 
that the iron of the retort facilitates the decomposi- 
tion of the tarry vapors, producing thereby a lesser 
quantity of tar—47 per cent—with more carbon in 
suspension—1.7 per cent—in comparison with the yield 
obtained in an earthenware retort, 56 per cent tar and 
0.6 per cent carbon in suspension. The tar has a 
specific gravity below unity, varying between 0.908 
and 0.930 at 18 deg. C., indicating that it must contain 
a large quantity of hydrocarbon oils and paraffines. 


FRACTIONAL DISTILLATION OF THE TAR 


The fractional distillation of the tar, first up to 310 
deg. C. under normal pressure and then between 200-275 
and 275-310 deg. C. under a vacuum, yielded fractions, 
with the corresponding specific gravities, are given in 
Table I. 

Furthermore, these fractions were analyzed to find 
their ultimate composition and the iodine, saponifica- 
tion and total acidity numbers were determined. The 
results are given in Table II. 





*Abstracted and translated from Bulletin de la Section Scien- 
tifique de Académie Roumaine, vol. 5, pp. 129-38. 
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rABLE I 
Fraction Per Cent of Tar Specific Gra 
Up to 179°* 6 23 0 7900 at 20° 
170-230° 9 73 0 8420 at 20% 
230-270° 9 45 0 8770 at 20% 
270-310° 10 70 0 8990 at 20° 
200-275 15.90 0 9425 at 25% 
275-310° 5 55 0 9725 at 25% 
Above 310 23 % 1 0060 at 15% 
rABLE Il 
; — Numbers - Pot 
Fraction TA “OH UN 8 ©©O Todine Sapon. Acidit 
Up to 170°C 83 73 12.66 0 4) 0.11 3.09 150 85 12 31 2.74 
170 230°C 84 94 11.51 2.3e 0. 06 142 101 06 14.65 47 
230-270°C 85 28 1! 86 0 8&7 0 09 1 90 62 47 20 12 10 12 
270-310°C 84.27 10 96 1.24 0 09 3 44 51 29 12 34 0 68 
200-275°C 81.67 11.57, 242 O38 3 96 34 54 
275-310 85.18 10.89 1.22 0.42 2.29 31 63 


The oxygen was determined by difference. 

These results indicated that the elements entering 
into the composition of the bitumen, namely, C, H, §, 
N and O, are found in all the fractions: that the 
saponification and acid numbers are relatively small, 
but that the iodine numbers are large, indicating a 
considerable proportion of non-saturated cyclic and 
aliphatic hydrocarbons; that the quantity of these com- 
pounds present diminishes as the ebullition 
increases. 

To determine the quantity of non-saturated cyclic 
hydrocarbons in relation to the non-saturated aliphatic 
hydrocarbons contained in the fractions, the Nastjukoff 
reaction was used, whereby the formolite number was 
found by means of formaldehyde. The formolites them- 
selves were also analyzed and the combined results are 
given in Table III. As in Table II the O percentages 
are found by difference: 


point 


TABLE III 


Formolite — — Composition of the Formolites, ver C¢ 
Fractions Number Cc H N . ( 
Up to 170°C 42.55 71.50 10.01 2 90 1 58 14 01 
170-230° 36.25 73 37 11 64 411 1 37 > 3) 
230-270 48 50 74.25 10.35 > 38 ) 97 0 
270-310 72.16 77.15 11.58 4 67 0 % 64 
200-275° 35.33 73.88 10.67 3.50 1 30 0 65 
275-310° 10.35 4.15 1.03 6.22 


From the above, it is seen that the formolite num- 
bers are relatively small and that the formolites con- 
tain the five elements C, H, S, N and O, which are 
found in the sulphonated derivatives of the original 
products, which substances contained S and N 
probably O as well in their molecules. 

In order to substantiate our conclusion that the 
formolite reaction eliminates all the compounds con- 
taining N, S and O from the fractions, the liquid 
residues were analyzed and were found to contain ( 
and H only. The results are given in Table IV. 


and 


TABLE I\ 
Fraction 170 170 230 270 200 
up to & 230 270 310 7 
Per cent ¢ 86 90 87.27 87 12 87.35 86 
Per cent H 12.82 12.62 12.39 129 


The exact ratios between the cyclic and non-cycli 
unsaturated hydrocarbons present in the original frac- 
tion can be determined by means of the iodine numbers 
of these very residues, by taking the difference between 
these numbers and the iodine numbers of the 
tions. They are given in Table V. 


frac- 
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TABLE V 
Up to 170 230 270 200 275 
Fractior 170% 230 270 310° 275° 310 
Iodine number of 
original fraction. 150 85 101 06 62 47 51 29 34.54 31.63 
lodine number after 
the formolite r 
action 34 78 43.01 22 44 23 69 24 07 19.95 
Difference 116 07 58 05 40 03 27 06 10 47 1! 68 
As may be seen from the above, the unsaturated 


cyclic hydrocarbons predominate in the fractions hav- 
ing the lower boiling points, while the unsaturated 
non-cyclic hydrocarbons are predominant in the higher 
boiling-point fractions. 


THE COMPOSITION OF MATITA ASPHALT 


The researches of Prof. Charitskoff of Tiflis (Chem. 
Zeit., 1912, p. 1,402), who examined the fractionated 
products of asphaltic tar and petroleum from Grosny, 
led him to conclude that the petroleum was a decom- 
position product of the asphalt. The author undertook 
a series of researches to establish the relation between 
the origin of Matita asphalt and petroleums. The 
petroleum that was used had a specific gravity of 0.902 
at 20 deg. C. and contained 85.60 per cent C., 13.64 
per cent H, 0.35 per cent N and 0.07 per cent S. On 
fractionation, the following products were obtained: 

Up to 150 deg. C., 35 per cent by volume was dis- 
tilled over, with a specific gravity of 0.721 at 20 deg. C. 

From 150 to 300 deg. C., 33 per cent by volume, 
specific gravity, 0.817 at 20 deg. C. 

Residue above 300 deg. C., 32 per cent by volume, 
specific gravity, 0.948 at 20 deg. C. 

As can very well be seen, the petroleum fractions 
differ radically from the tar fractions, both in quan- 
tity and density. However, to compare them better, the 
saponification and iodine members have been determined 
for the oil fractions as well and are given in Table VI. 





TABLE VI 





Saponification Iodine 

Fractions Number Number 

Up to 150° 1.30 1.88 
150-300 6.87 3.27 
Above 300% 7.76 12.86 








It is at once evident that the saponification and iodine 
members of the petroleum fractions—and hence of the 
oil itself—are much smaller than those of the corre- 
sponding tar fractions, indicating a very small propor. 
tion of saponifiable compounds and unsaturated cyclic 
and non-cyclic hydrocarbons. This constitutes the 
primary difference between the tar and the petroleum. 

The Nastjukoff reaction was employed, as in the 
case of the tar, to determine the cyclic non-cyclic 
ratio and the analysis of the formolites gave the results 
shown in Table VII. 


TABLE VII 


Formolite Composition of the Formolites % O (by 
Fractions Number ( “OH Ss Difference) 
(rude oil 22 13 64.83 ttt 4.55 4.08 15.43 
Up to 150% 4 60 79 61 10.88 1 48 2.06 5.97 
150-300 21. 38 77.20 9 89 1.97 9.04 


1.90 








Here also it is seen that the formolite members are 
smaller than those of the corresponding tar fractions, 
but that, just as in the latter case, the formolites con- 
tain the five principal elements C, H, N, S and O found 
in the sulphonated derivatives of all the original prod- 
ucts which have S, N and O in their molecules. 
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To corroborate our theory that formaldehyde refines 
the petroleum, an analysis was made of the liquid 
residue remaining after the treatment of crude oil with 
formaldehyde. The analysis showed the residue to con- 
tain only C and H (85.98 per cent C and 13.39 per 
cent H). 

The ratio between the unsaturated aromatic and 
aliphatic hydrocarbons was found by taking the iodine 
numbers of the crude petroleum and of the liquid 
residue from the formolite reaction. The results fol- 


low: 
Iodine Number 
Crude petroleum 6.02 
Liquid residue 3.75 
Difference 2.27 


Hence the proportion of unsaturated aliphatic hydro- 
carbons (3.75) is greater than that of the aromatic 
(2.27), which is contrary to that of the tar, where 
the aromatic type is predominant. In the case of the 
lower boiling-point fraction, this difference is even more 
pronounced. 


CONCLUSION FROM THE RESEARCHES 


The conclusions that may be derived from these 
researches are as follows: 

1. The fractionated products of the tar are compara- 
tively much less in quantity at the lower temperatures 
than in the case of the petroleum. This indicates that 
the original hydrocarbons in the petroleum have been 
subjected to a strong polymerization, which was caused 
by the oxygen in the air and was a gradual process, 
particularly facilitated by the fact that the petroleum, 
distributed throughout the sandy argillaceous rock, 
offers a very large reaction surface. Compounds of 
heavy molecular structure are formed in this way, which 
results in the elevation of the boiling point. 

2. The same conclusion is reached from a considera- 
tion of the fact that the saponification numbers of the 
tar fractions are greater than those of the oil fractions. 
The oxygen in the air has polymerized the hydro- 
carbons, producing saponifiable compounds of various 
nitrogen bases, which characterize the bitumen. 

3. The presence of large quantities of aromatic 
hydrocarbons in the tar fractions substantiates the con- 
tention that the bitumen is a product of the petroleum, 
for it is well known that by means of oxygen, pressure, 
temperature and especially time, saturated aliphatic 
hydrocarbons are transformed into non-saturated 
aromatic hydrocarbons. Such a transformation can be 
made to take place in the laboratory on the petroleum 
residues. 

4. The tar products are characterized by relatively 
large proportions of S and N, which explains once 
more the molecular polymerization of the petroleum 
constituents. 

From this study of the experimental results, it can 
be stated with certainty that Matita asphaltum was 
formed during the geologic ages by the polymerization 
of the hydrocarbons contained in Matita petroleum, 
distributed throughout the sandy argillaceous and shell- 
bearing marine deposits. Accordingly, its primordial 
origin is identical with that of the petroleum. 


GENERAL CONCLUSIONS 


The following general conclusions may be drawn from 
this general study of Matita asphaltum: 
1. Matita asphaltum, found in quite large quantities 
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—valued at 30 to 35 million francs—should constitute 
a source of exploitation of the first rank, because of 
its superior qualities as an asphalt, its high bitumen 
content (29 per cent), as well as for the favorable trans- 
portation conditions. 

2. Matita asphaltum, when dry distilled, produces a 
combustible gas, which resembles that obtained from 
lignites in composition and yield (about 180 cu.m. per 
ton of bitumen). 

3. The dry distillation yields about 10 kg. of 
(NH,),SO, per ton of bitumen, 24 per cent of the N 
in the bitumen being recovered as NH,. The (NH,),SO, 
yield is equal to that obtained from coal. 

4. The coke procured in the dry distillation may be 
used in the refining of petroleum in place of florida 
earth. In any case it can be used as a ballast. 
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5. The tar has a specific gravity below unity and at 
least 120 kg. of it is obtained from every ton of 
asphaltic rock, or 450 kg. per ton of bitumen. This is 
an extraordinarily large quantity, and offers a fine 
source of profit, as it contains, especially in the lower 
boiling-point fractions, a high percentage of aromatic 
compounds, as well as a large amount of paraffine and 
hydrocarbon oils in the higher boiling-point fractions 
(the 200-275-deg. fraction contains 30 per cent par- 
affine). There is hence presented the possibility of 
manufacturing several explosives and there is here a 
precious source of paraffine, petrolatum and mineral oils 
of high quality. 

6. The researches on the geo-chemistry of Matita 
petroleum and asphaltum have undoubtedly proved the 
latter to be a polymerization product of the former. 








Steel Wizards, Past and Present 





Professor Sauveur’s Address Before the American Society for Steel Treating, in Which He Makes a Plea 
for More Important Contributions to the Art of Making Steel by American 
Metallurgists and Researchers 


By 


ALBERT 


SAUVEUR* 





E ARE rightly proud of our achievements, of 
/ the wonderful steel industry of our country, of 
our leading position as the greatest iron- and 
steel-producing nation in the world, but lest we forget 
what we owe to the steel wizards of other lands it will 
be salutary to recall their deeds. It will keep us from 
complacent an attitude toward other metallur- 
nations reporting smaller tonnage. It should 
stimulate in us a desire to contribute more substan- 
tially to the progress of the art in which 
interested. 

We have been eminently successful. Our iron and 
steel industry has added vastly to the wealth of the 
nation. A book has been written entitled “The 
Romance of Steel; or, The Making of a Thousand 
Millionaires.” Our business men, our captains of in- 
dustry, our financial wizards have played their parts 
nost successfully. Can the same tribute be paid to our 
scientific and technical wizards? Have they played 
their parts, or have they been satisfied with following 
the tracks of wizards of other nations? Can they be 
iccused of parasitic tendencies? 

I should first describe what I have in mind by steel 
wizards. I mean those men who have contributed the 
rreat basic inventions upon which the iron and steel 
ndustry is founded—men like Huntsman, Cort, 
‘eaumur, Bessemer, Abraham Darby, Tschernoff, 
smond, Le Chatelier, Sorby, Howe—men whose discov- 
‘ries, inventions or scientific contributions are epoch 
laking. 


too 
gical 


we are 


OUR CONTRIBUTION CHIEFLY LABOR-SAVING DEVICES 
Is it not true that although being by far the greatest 
‘on- and steel-producing country we have not contrib- 
ted our share of these great inventions, discoveries 
nd scientific achievements? Is it not true that our 


‘Professor of Metallurgy and Metallography, Harvard Uni- 
sity. 


contributions have been chiefly of a mechanical kind, 
that they have consisted in the main in labor-saving 
devices and machinery destined to cheapen and speed 
up production? In this we have been undoubtedly suc- 
cessful and the importance of speeding up and cheap- 
ening production is not to be denied or belittled, but 
should we be satisfied with great advances in this direc- 
tion only? 

American mechanical wizards have passed through 
our steel plants and have left their marks, but do we 
not look in vain for evidences of the passage of Amer- 
ican metallurgical wizards? 

Is it not true, and is not the thought somewhat 
humiliating, that if all the contributions of American 
metallurgists and scientists to the art of making stee! 
had never been made, iron and steel would continue to 
be manufactured, worked and treated practically as 
they are today, in reduced proportions to be sure, but 
of unimpaired quality? Is it not also true that if the 
contributions of English metallurgists and scientists 
were withdrawn the entire structure of the iron and 
steel industry would ignominiously collapse? We would 
have neither puddling furnaces, nor crucible steel, nor 
bessemer steel, nor open-hearth steel, nor rolling or 
forging appliances. 

We make more pig iron than any other country, but 
the blast furnace was neither invented nor developed 
in the United States. We have discarded the expensive 
fuel charcoal, but this was first done by the Englishman 
Dud Dudley in 1619. We make more coke and 
more coke for iron making than any other nation, but 
coke was first made and first used as a blast-furnace 
fuel in England by Abraham Darby, who in 1735 had 
the inspiration of treating coal as the charcoal burners 
were treating wood. 

More waste gases issue from our blast 
than in any other country, and possibly we utilize them 


use 


furnaces 
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more thoroughly, but this has been made possible by 
the invention of metallurgists of other nations: by 
Aubertot_ in France, who in 1811 took a patent for the 
utilization of the waste gases; by James Beaumont 
Neilson of Glasgow, who in 1828 first suggested the use 
of hot blast; by Robert du Four in France and James 
Palmer Budd in England, who in 1833 and 1845 respec- 
tively suggested the heating of the blast by 
waste gases; 


burning 
by Philip Taylor in England, who in 1840 
suggested the closing of the top of the furnace that 
the waste gases might be collected; by G. Parry of 
England, who in 1850 invented the bell and hopper or 
cup and cone as a means of closing the top of the fur- 
nace; and by the Englishman E. A. Cowper, who in 1860 
introduced the use of regenerative brick stoves. We 
have now, I believe, a greater number of gas blowing 
engines than any other country, but the internal-com- 
bustion engine using blast-furnace gas was developed at 
Seraing in Belgium and we were at first quite reluctant 
to adopt it. 

As notable improvements in blast-furnace operations 
we may claim, I believe, the automatic loading by skip 
cars and inclined planes and the double bell and hopper 
which that method requires. 

We make more wrought iron than any other country, 
but the reverberatory puddling furnace was invented 
in England in 1784 by Henry Cort and the wet puddling 


process was introduced in that country also by James 
Hall and S. B. Rogers about 1830. 
IN THE STEEL INDUSTRY 
We have a very important crucible-steel industry, 


but crucible steel was first made by an English clock 
maker, Huntsman, in 1740, while the method we follow 
by which we do away with the necessity of using blister 
or converted steel was introduced by 
Mushet in 1801. 


We are making more bessemer steel than any other 
nation, but tne 


the Englishman 


bessemer converter and its necessary 
invented in 1856 by the illustrious Bes- 
semer, an Englishman of French parentage, and the 
bessemer process was made successful by Robert 
rester Mushet 


equipment was 


For- 
, another Englishman who discovered the 


necessity of adding spiegeleisen or manganese in some 


other form. 

The basi vessemer process, 1n which, to be sure, 
we are little interested, resulted from the masterly 
investigation and study of two Englishmen, Sidney 
Gilchrist Thomas and his cousin Percy C. Gilchrist, in 
L878. 


We make more open-hearth steel than any other coun- 
trv, but the regenerative furnace is not an American 
invention and open-hearth steel was first made by the 
French metallurgist Emile 1865. 

We are, if | am not mistaken, making more electric 
than any other country, but we took practically 
no part in the development of the electric furnace for 
steel n aking, the 


Martin in 


steel 


furnace we most use being the inven- 
tion of the French metallurgist Héroult. 

We make more ferro-alloys and more special or alloy 
steels than any other nation, but the most important of 
these with the exception of high-speed steel we owe 
to the labor of metallurgists and 
countries. 


scientists of other 

Our vearly tonnage of malleable castings is very much 
greater than that of any other nation, but the invention 
f the process is to be credited to the illustrious French 


oT 
chemist Réaumur, who described it in 1722. To him 


CHEMICAL AND METALLURGICAL ENGINEERING 


Vol, 23, No. 13 
also we owe the first scientific study and disclosure 
of the cementation and case-hardening processes. 

We roll and forge more steel than any other nation, 
but with the important exception of the three-high 
rolling mill, rolling and forging appliances were not 
invented by us. The two-high pull-over grooved mill 
was invented by Cort; the reversing mill in 1866 by 
Ramsbottom in England; the universal mill is a German 
invention; the continuous mill was invented in 1861 
by the Englishman Charles While, although it has 
been much improved by the American engineers Bedson 
and Morgan. We owe the steam hammer to the genius 
of two Englishmen, James Watt and James Nasmyth, 
and hydraulic presses to the Englishmen Bessemer 
and Gledhill. 

We treat a larger tonnage of steel than any other 
country, but can we claim that the scientific investiga- 
tions which have lifted the art of treating steel to 
such high degree of perfection are due chiefly to Amer- 
ican metallurgists and scientists? Is it not true that 
with the exception of the invaluable contributions of 
Prof. Howe the work has been done chiefly in 


in Russia 
by Tschernoff, in England by Sorby, Roberts-Austen, 


Arnold, Stead and Rosenhain, and in France by Osmond, 


Le Chatelier, Guillet, Charpy, Portevin, Chevesnard 
and Grenet? 
HIGH-SPEED STEEL THE EXCEPTION 


The discovery of high-speed steel, or, if you prefer, 
of the treatment imparting high-speed properties to 
certain steels, by F. W. Taylor and Maunsel White, I am 
inclined to consider as our one epoch-making contribu- 
tion to the metallurgy of steel. I am well aware that 
some have tried to throw doubts on the novelty of this 
discovery, but in my opinion their contentions are not 
only ungenerous but unjustified. It continues to shine 
as the brightest American star of the metallurgical sky. 


AMERICA’S ROLL OF HONOR 


On a roll of honor for notable inventions, discoveries 
or improvements in the art of making, working or 
heating iron and steel or for notable and fruitful scien- 
tific contributions to that art, the following Americans 
are, I believe, entitled to a place: 

H. H. Campbell, for designing the first tilting open- 
hearth furnace. 

John Fritz, for his invention of the three-high rolling 
mill. 

James Gayley, for conceiving and executing the dry- 
ing of the air blown into blast furnaces. 


A. L. Holley, for notable improvements in the con- 
struction of bessemer mills. 
Henry M. Howe, for his invaluable scientific contribu- 


tions to our knowledge of steel. 

Robert W. Hunt, for his pioneer work in 
steel and in steel-rail manufacture. 

W. R. Jones, for introducing the use of mixers In 
steel making. 


bessemer 


Julian Kennedy, for notable improvements in the 
construction of blast furnaces and of blast-furnace 
equipment. 


F. W. Taylor and Maunsel White, for their epoch- 
making discovery of high-speed steel. 

Samuel T. Wellman, for notable improvements in the 
construction of open-hearth furnaces, for designing and 
constructing charging machines and other useful appl! 
ances. 
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Frederick W. Wood, for his introduction of the car- 
casting method for steel ingots. 


CONCLUSION 


The natural conclusion of my remarks must be a wish 
that we may become more prolific in steel wizards of 
the first order—that is, in metallurgists who will not 
be satisfied in merely speeding up production through 
ingenious labor-saving and other devices, but who will 
bend their energy and talent toward the discovery of 
new and epoch-making methods of producing, working 
and treating steel that we may in future, as the lead- 
ing metallurgical country, contribute our full share to 
metallurgical progress. 





Additional Technical Papers From 
Steel Treaters’ Convention 


N THE last issue of CHEMICAL & METALLURGICAL 

ENGINEERING (vol. 23, p. 565, Sept. 22, 1920) there 
were presented brief abstracts of a few of the papers 
read before the first meeting of the American Society 
for Steel Treating. Lack of space and exigencies of 
publication made it necessary to hold over Prof. 
Sauveur’s address, as well as the following abstracts 
gathered during the technical sessions. 

FATIGUE STRENGTH OF CARBON SPRING STEEL 

An important paper on the effect of heat treatment 
on the fatigue strength of steel was read by E. P. 
STENGER and E. H. STENGER, covering an investigation 
f spring steel made at the Sheldon Spring & Axle 
Works. They notice that fatigue failures are somewhat 
sinilar te failures in brittle material in that they 
occur with suddenness and show no _ deformation. 
Brittle metals, however, have a uniform-grained frac- 
ture, while laboratory and service failures under 
‘atigue show a larger or smaller area of fine-grained 
“detail” fracture near the point of maximum stress 
surrounded by coarser grain. 

After defining fatigue strength as the number of 
repetitions required to produce failure at a given stress, 
the authors reviewed the literature and listed the 
following facts which are known about the fatigue 
strength of steel: 

First, the number of repetitions required to cause 
failure has a logarithmic relation to the maximum unit 
fber stress. It is especially noted that there is no break 

the curve at the elastic limit. 

Second, the number of repetitions to cause failure 
cepends upon the range of stress-—that is to say, upon 
he difference between the maximum and minimum 
stresses imposed upon the steel. There is a certain 
range which will allow an infinite nurnber of repetitions 

thout failure, but this range narrows as the maximum 
stress increases. 

Third, the fatigue strength is independent of the 
speed up to 2,000 per minute. 

Fourth, rest and repeated tempering below Ac, does 
increase the endurance of unhardened steel. 

“ifth, cold work affects the fatigue strength 

riously. 

Sixth, endurance of metal shows a maximum when 

metal is held at from 300 to 400 deg. C. 

Seventh, the endurance of carbon steels is greatest 
h hardened eutectoid steel. 
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The authors describe in detail the heat treatment and 
preparation of samples in their research upon a carbon 
spring steel containing the following analysis: Car- 
bon 1.03 per cent, manganese 0.45 per cent, sulphur 
).025 per cent, phosphorus 0.026 per cent. They con- 
clude that the shape factor is of great importance 
because it gives a non-uniform disposition internal 
loads with stresses highly concentrated at certain 
points. Again, the condition of the external surface, 
whether impaired by the gases of the heat-treating 
operation or ground clean, has an enormous influence 
upon the fatigue strength of the sample. Results of 
their svstematic tests on this carbon steel are plotted 
in Fig. 1, from which many inferences may be drawn. 
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FIG. 1. ENDURANCE OF CARBON SPRING ST! \FTER 
VARIOUS HEAT TREATMENTS 
Two curves are shown for the 1,700 quench. The 


authors are of the opinion that a parabolic curve such 
as the dotted one may be more reliable than the full 
line following the points more closely, since one of the 
bars drawn at 450 deg. F. withstood nearly 8,000,000 
repetitions. They also remark that it is very hard to 
get test pieces from a 1,700 quench free from a 
multitude of finest hardening cracks. 

A complete study of their results from all angles 
appears to show that the maximum fatigue strength of 
this steel varies both with the quenching and with the 
drawing temperature. Apparently the sample has the 
best resistance when it has been quenched from just 
above Acem, which obliterates the previous grain 
structure. They also found that bars hardened from 
this temperature showed the highest strength after 
drawing to a structure of troostite. A final important 
conclusion of the authors is that re-shaped springs fail 
very quickly; in other words, a duplication of regular 
heat treatment on springs that have been used for some 
time actually hastens fatigue failure. 
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PIG COST OF MAINTAINING FURNACES AT VARIOUS 
rEMPERATURES AND WITH DIFFERENT FUELS 
ECONOMY IN ELECTRIC FURNACES 
Ek. F. CoLuINs, of the General Electric Co., presented 


i paper on “Relative Themal Economy of Electric and 
Fuel-Fired containing the diagram repro- 
Fig. 2. This was plotted from data figured 
for perfect combustion with 50 per cent excess air, and 
regards nothing except cost of heat units involved. 


Furnaces,” 
duc ed in 


DATA FOR CURVES 
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As a matter of fact, electric power is actually cheaper 
per B.t.u. at higher temperature, although convenience, 
ease in handling, automatic regulation, low repairs and 
overhead have favored electric heating even at low tem- 
Metallic furnaces therefore 
popular in enameling ovens, core-baking ovens, 


perature resistor are 


very 
drying and annealing furnaces and hardening furnaces. 
Arc, induction, or carbon furnaces also 


resistor are 


widely applied to forging and melting furnaces; in 
large installations their relative economy in cost of 
heat is less than inferred from the curves owing to the 
possibility of regenerating heat lost from carbon-fired 


furnaces in products of combustion. 


DETERMINING COMPARATIVE EFFICIENCY OF 
COMBINATIONS OF ALLOYS IN STEEL 


“A Suggested Method for Determining the Compar- 
ative Efficiency of Certain Combinations of Alloys in 
Steel” was given by J. D. CUTTER, metallurgist for the 


Climax Molybdenum Co. His thesis is that if some 


value be assigned to the effect of a certain alloy addi- 
tion 


merit index), and this value be divided by the 
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cost of the additions, then the quotient will be a figure 
which represents relatively the comparative value of the 
combination under discussion. Merit index should be 
proportional to the ability of steel to withstand work 
done upon unit quantity—i.e., 


merit index « work — mass 


Work done to break a standard tension test piece 
is equal to the average pull times the distance it 
works through, the latter factor being of course the 
elongation. Lacking the complete stress-strain curve 
for integrations, the author assumes the average of 
elastic limit and the ultimate strength to be the average 
pull. That is to say, his expression proportional to the 
work is 4 (el. +- ult.) elongation. Furthermore, since 
a piece which suffers pronounced necking usually has 
the deformation strictly localized, while a piece which 
breaks with little necking is ordinarily stretched 
throughout its entire length, the mass of deformed 
material is roughly proportional to 100 — reduction. 
Hence, Mr. Cutter proposes the formula 


merit index 
expenditure 
\(e.l.+ ult.) X elonga. 
100 — red 
(lb. ferro X unit cost) 


Efficiency = 


which may be utilized to determine the relative econ- 
omy of two alloys which might be used for the same 
purpose, 

ELECTRICAL HEAT TREATMENT OF STEEL 


mm. f 
his paper, entitled “Electrical Heat Treatment of Steel, 
described an electrical resistance method he has been 
using to heat-treat long rods and tubes, particularly 
thin-walled nickel-steel tubing for lances and airplanes. 
When using fuel-fired furnaces soaking is necessar) 
to insure uniform heating, and the tendency is toward 
too long a soaking time with its attendant surface 
deterioration and crystalline growth. Non-uniform 
heating is also a prime cause of warping. To obviate 
these difficulties the author has rigged up a pair of 
grips to clasp the ends of the pipe or bar to be treated, 
held vertically between them. A heavy current is 
thrown through the piece, using the grips as contact 
pieces, very much after the action of an electric butt 
welder. As the pipe or bar heats it expands, and this 
elongation is indicated by a pointer, whose movement is 
geared to the upper grip. When passing through the 
transformation the combination of volume change and 
heat absorption halts the movement of the pointer, and 
even reverses its motion; when finally transformed 
the pointer again resumes its movement. Shortly there- 
after both grips are released, interrupting the electric 
current and dropping the bar into a vertical quench 
ing tank immediately below. Obviously, quenching 0! 
pipe might be done while still in the grips by a! 
internal stream of oil or water. About 1} in. is unhard 
ened and wasted, where the copper grips were in co! 
tact with the piece. Pieces may also be annealed | 
the same machine by a simple modification in th 
procedure. The method is rapid—requiring only 
minute to heat each piece; it obviates scale formatio! 
decarbonization, crystallization and warping; it is sel 
indicating; and finally it is cheap, due to the efficie! 
application of the energy. On the other hand, it 
limited to straight pieces of uniform cross-section. 


MACDONALD, vice-president, Sneed & Co., in 
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Recent Chemical 
& Metallurgical Patents 
































British Patents 


Complete specifications of any British patent may be obtained 
by remitting 25c. to the Superintendent British Patent Office, 
Southampton Buildings, Chancery Lane, London, England. 

Copper and Its Alloys.—For deoxidizing and refining 
copper and its alloys, a copper cartridge containing 
potassium phosphide is first added to the metal heated 
above its melting point to convert the impurities, silicon, 
arsenic and protoxide of copper into phosphorus com- 
pounds; then, at a higher temperature, a second copper 
cartridge, containing one of the metals of the alkaline 
earths or lithium, is added for the purpose of decom- 
posing the phosphorus compounds, which burn at the 
expense of the alkaline-earth metal, and the oxides 
formed float on the surface of the copper. (Br. Pat. 
142,441—1919. A. STRASSER, Rorschach, Switzerland, 
July 7, 1920.) 

Glucose, Furfurol, Methyl Alcohol.—In the manufac- 
ture of furfurol, methyl alcohol and easily fermentable 
glucose from materials containing cellulose, a larger 
yield is obtained by the addition of a small quantity 
of an acid or acids besides the acid required for the 
conversion purpose. Hydrochloric, sulphuric, sulphur- 
ous and hydrofluoric acids are suitable, or acid salts, 
or salts decomposed by excess of acid or hydrolytically— 
e.g., chlorides of magnesium, calcium, aluminum, zinc 
and manganese. When several additional acids are used, 
excess of one ingredient is preferable. When hydro- 
chloric acid is employed as the conversion agent, a 
mixture of sulphuric and sulphurous acids is preferred 
as catalyst. The ligneous material is mixed with one- 
half to less than an equal volume of water in order to 
prevent formation of non-fermentable sugars. After the 
vapors from a preliminary steam-treatment in an auto- 
clave have been removed, the requisite acids are intro- 
duced, the conversion acid being added in sufficient 
quantity to leave the treated material so that it can 
readily be disintegrated, and the pressure is raised 
to 7 or 8 atmospheres. Steam may be employed at 
lower pressure by the addition of special “protective” 
substances—e.g., metallic oxides. On completion of 
the conversion process, the contents are rapidly cooled 
hy evacuation into a cooling-chamber, where the fur- 
furol is condensed. Any furfurol or methyl alcohol 
remaining in the residues is removed by suction 
or by blowing in steam. The sugar solution is obtained 
from the residue by lixiviation. (Br. Pat. 142,480— 
1919. A. CLASSEN, Aachen, Germany, July 7, 1920.) 


Ammonia.—In making mixtures of hydrogen and 
nitrogen for preparing ammonia by the Haber process, 
mixture of air, oxygen and steam, or of air and 
eam is passed through coke in a gas-producer heated 
| 650-850 deg. C. at a rapid rate to avoid formation 
much carbon monoxide. The resulting gas is treated 
remove sulphur compounds, oxygen, water, etc., and 
transform carbon monoxide to carbon dioxide, which 
removed by treatment with ammonia. If necessary, 
drogen may be added to bring the mixture to the 
quisite composition. The coke is prepared by carbon- 
ng coal which has been washed to remove iron pyrites 


CHEMICAL AND METALLURGICAL ENGINEERING 637 


and mixed iron oxide and calcium carbonate or other 
sulphur retainer, in a preliminary producer A. Air is 
introduced through openings D, and the gas withdrawn 
at E is purified and used for heating and power pur- 
poses. The hot coke is fed into the main producer B 
formed of a casing of sheet iron with a lining of hollow 
glazed bricks of silica in which passages are formed for 
preheating the gases. Owing to the low temperatures 
used and the rapid current of gas, the ash does not 
clinker, and much of it is carried by the gas into a 
separate settling-chamber (not shown). The hot gases 
are passed over limestone, magnesia, or magnesium 
limestone in a vessel K heated to about 700 deg. C. to 
remove sulphur compounds, are treated to remove dust 
and tar, and mixed with steam and passed over suitable 
known catalysts, such as iron oxide at about 450 deg. 
C. to convert carbon monoxide into carbon dioxide with 
formation of hydrogen, and to convert carbon bisulphide 
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PRODUCER FOR NITROGEN-HYDROGEN MIXTURES 


into sulphuretted hydrogen, which is removed by pas- 
Sage Over iron oxide or by other means. The gases are 
mixed with air and passed over a low-temperature 
catalyst as described in Specification 127,609, to trans- 
form the residual carbon monoxide into carbon dioxide, 
and are compressed to 5-15 atmospheres to separate 
water, which is passed through a heat-exchanger and 
formed into steam at ordinary pressure and used in the 
earlier part of the process. Carbon dioxide is removed 
by treating the gases in towers O', O’ with water and 
ammonia from the Haber plant or from another source. 
The ammonium bicarbonate formed is treated with 
sodium chloride to form sodium bicarbonate, or is passed 
over calcium sulphate to form ammonium sulphate. 
The towers may contain calcium sulphate to form am- 
monium sulphate directly. The gases are passed 
through a tower O° containing packing, water, and iron 
or copper to remove oxygen, and are compressed at R 
to 100-150 atmospheres. The water which separates 
is used to wash, in the tower 7, the circulating gases 
in the Haber plants to remove the last traces of am- 
monia. The gases are mixed with the circulating gases, 
washed with water, and dried by passage through caus- 
tic soda or potash solution and over solid caustic potash 
or sodium wire. The final trace of carbon monoxide 
may be removed by adding oxygen and passing over a 
low-temperature catalyst as described in the. above- 
mentioned specification, the carbon dioxide formed 
being removed by adding the gases to the catalyzed 
gases under pressure before removal of ammonia. (Br. 
Pat. 142,874—1919. J. HARGER, Liverpool, July 14, 
1920.) 
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Current Events 


wr 


in the Chemical and Metallurgical Industries 

















C.W.S. Officers Appointed 
the examinations the 
being announced. The follow- 


ing appointments as commissioned officers in the Chem- 


Results of for commissions in 


Regular Army are now 
ical Warfare Service have been announced: 

To be Majors, B. A. Brackenbury, San 
A. M. Heritage, Washington, D. C.; H. H. 
Jr., Lakehurst, N. J. 

To be Captains: E. B. Blanchard, Charleston, S. C.; 
james H. Bogart, Boston; D. B. Bradner, Edgewood, 
Md.:; Arthur Cobb, Lakehurst, N. J.; Harold Guiteras, 
Tvrone, N. M.: Stroud Jordan, Brooklyn; Lewis Latimer, 
Washington, D. C.; L. M. McBride, Chicago, Iil.; John G. 
MeCoy. Edgewood, Md.:; John A. MacLaughlin, Washing- 
ton, D. ¢ Earl Poppe, Fort Sam Houston, Tex.; Harry 
Scarborough, Cornwall-on-Hudson, N. Y.; Edward C. 
Tompson, Edgewood, Md.; William W. Wise, Camp Ben- 


Francisco; 
Stickney, 


ning, Ga.: O. E. Roberts, Jr., Washington, D. C.; Ed- 
ward Wolesensky, Cliffside, N. J.; Chester M. Scott, 
Edgewood, Md 
lo be First Lieutenants: Joseph F. Battley, Edge- 
wood, Md.; H. B. Bramlet, Camp Funston, Kan.; Guy 
ILL. Cha er| Lakehurst, N. J.; Patrick F. Craig, 
kehurst, N. J.; L. A. Elliott, Edgewood, Md.; Edwin 
rederick, Catonsville, Md.; Arthur J. L. Hutchin 
‘ Harry A. Kuhn, Edgewood, Md.;: Harry 
kK Lakehurst, N. J George A. Mackay, 
Kdgew | Md.: Paul G. Miller, Alton, Ill.; David P. 
Viles, Red Cal Charles S. Mover, Governor's Is- 


Ocean View, Va.; Murray C. 


Howard Stokes, Lakewood, N. J. 


and, N. Y.; John E 
Wilson, Chicago; 


(tt 


| e Second Lieutenants: Fred M Henley, Edge 

wd. Md.: Maurice E. Jennings, Sevmour, Ind.; Harold 
.. Pelton. Camp Lewis, Washington; Paul R. Smith, 
Edgewood. Md.: M. E. Webber, St. Louis; Frank B. 
Gorin, Chicago; Shelby N. Griffith, Camp Dix; Ralph H. 
late, Owoss Mich 


Further appointments are to be announced, but Gen- 


eral Fries has been advised of the total number which 
have passed, which leaves thirty vacancies still to be 
filled Additional examinations will be held. 








Chemical Advisory Committee Named 


Amos A. head of the Chemical War- 
fare Service, states that he expects to lean heavily upon 
the committee of the American Chemical Society which 
is to co-operate with the Chemical Warfare Service in 
capacity. Charles H. Herty, who is to be 
chairman of the committee, has conferred at length 
neral Fries as to the assistance which the com- 


General! Fries, 


an advisor 


with Ge 
mittee will be expected to give. The committee is to be 
divided into 
research advisers, another of development advisers, a 
third of production advisers and a fourth physiological 


four sections. One is to be composed of 


investigation advisers. The following personnel for 
these groups has been recommended: 
Research advisers—W. D. Bancroft, Cornell Uni- 


———— 


versity; R. C. Tolman, Fixed Nitrogen Research Labor- 
atories, Washington, D. C.; A. B. Lamb, Harvard 
University; E. P. Kohier, Harvard University. 

Development advisers—F. M. Dorsey, National Lamp 
Works, Cleveland; W. K. Lewis, Massachusetts Institute 
of Technology; L. T. Sutherland, New York. 

Production advisers—L. C. Jones, National Aniline 
Co.; C. L. Reese, E. L. du Pont de Nemours & Co.: 
William H. Walker, Massachusetts Institute of Tech- 
nology; Bradley Dewey. 

Physiological investigation advisers—Reid Hunt, 
Harvard University; A. S. Loevenhart, University ot 
Wisconsin; Julius Stieglitz, University of Chicago. 





Nebraska Potash Situation Improves 


Cessation of rains in Nebraska during recent weeks 
has greatly improved the potash situation at the evap- 
oration plants in that state. The abnormal amount of 
rain earlier in the year had flooded the entire countr 


and had so diluted the brine that evaporation costs 
were very high. A much larger recovery is being 
obtained from the same amount of fuel. 


Despite rumors to the contrary, no plant in the 
Nebraska district has been closed, it is stated at the 


office of the United States Potash Producers’ Ass 
ciation in Washington. 
A recent report from France to that organizati 


is to the effect that car shortage, strikes and the uncer 
tainties pending the probable nationalization of t} 

Alsatian mines makes it improbable that there will lx 
any exports of Alsatian potash in the near future. As 
a matter of fact, delivery has not been completed o1 
orders taken in the United States a vear ago. It is not 
expected that the Alsatian production will offer am 
particular competition to Germany for a long time to 
some. 





News of Alpha Chi Sigma 

L. I. Shaw has resigned as national secretary and 
treasurer of the Alpha Chi Sigma fraternity. He is to 
be succeeded by B. H. Ball of Highland Park, Ill. Mr. 
Shaw has been appointed to succeed the late E. U. Titus 
as vice-president of the ératernity. 

Mr. Shaw has held the office of secretary and treas 
urer since 1912. During that time he has seen the 
membership of the fraternity increase from 700 t 
3,500. When he began his work as secretary there 
were seventeen chapters. The fraternity has expanded 
until it has become truly a national organization with 
thirty-one chapters. A chapter is now in existence at 
practically all the leading universities in the country. 

The Hexagon, the official publication of the Alpha Ch 
Sigma fraternity, is to be published monthly in the 


future. Heretofore it has been appearing quarter!) 
Paul D. V. Manning, who recently succeeded R. > 


McBride as editor of the Hexagon, will continue 
charge of the paper. 
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Method for the Quantitative Measurement of 
Consistency 


Some time ago the U. S. Bureau of Standards 
developed a method for the quantitative measurement 
of plasticity. This was described in Scientific Paper 
278, and proved of great commercial value. Papers on 
the application of the method to paints have appeared 
in the Proceedings of the American Society for Testing 
Materials in 1919 and 1920. 

The general method is to force the substance under 
investigation through a capillary tube by means of air 
pressure. The pressure is kept constant during any 
one run, but runs are made at various pressures with 
the same substance. The two values which are deduced 
from the readings thus obtained determine the con- 
sistency, but do not determine the plasticity as defined 
for mortars and plasters. In this latter sense, as 
described in Technologic Paper 169, plasticity depends 
upon other factors besides consistency. 

At the present time an investigation is in progress at 
the Bureau in regard to the application of the plastom- 
eter, as used for paints, to adhesives such as starches 
and dextrines. This work is being done by an industrial 
associate under the general direction of a member of 
the Bureau's staff. The indications are that the quanti- 
tative measurement of the consistency of adhesives of 
definite concentration will do much to enable manufac- 
turers to predict the exact behavior of their products in 
service. 





Pulp and Paper Developments in Newfoundland 

Grants to a British and a Norwegian pulp and paper 
company at the last session of the Colonial Legislature 
are indicative of important developments in the pulp- 
wood timber resources of Newfoundland. Reports from 
St. John’s, N. F., state that the British concern will 
locate its plant half way up the west coast at Bonne 
Bay, where there are large tracts of spruce and fir 
together with ample water facilities for power and 
transportation. The Norwegian company’s site will be 
at Bonavista Bay, on the east coast. ° 

At present the only pulp and paper mills on the 
island are at Grand Falls, established by the Anglo- 
Newfoundland Development Co. some years ago to sup- 
ply the Northcliffe papers in England. 

Negotiations are under way to exploit large tracts 
of spruce on the south coast. The extensive timber 
holdings of the Reid Newfoundland Co. are also expected 
to be utilized for pulp making in the near future. 
Another project contemplated is the establishment of 
paper and pulp mills, sawmills and veneer mills for the 
manufacture of birch into boxes and barrels at St. 
George’s, on the west coast. 





Philippine Vegetable Oil Companies Combine 

It is reported by the San Francisco Journal of Com- 
nerce that the Philippine properties of the Visayan Re- 
ning Co., the Rizal Refining Co. and the Philippine Re- 
‘ining Co. have been consolidated into one company to 
e known as the Philippine Refining Corporation, with 

capital of 20,000,000 pesos. Lever Bros. are large 
ubseribers for the stock of the new corporation and 
Lord Leverhulme will be chairman of the board of 
lirectors. Lever Bros. are the largest consumers of 
oconut oil in the world and will monopolize practically 
he entire output of the consolidated company. 


CHEMICAL AND METALLURGICAL ENGINEERING 


639 


Anaconda to Manufacture Fertilizer 


The Anaconda Copper Co. has decided to embark, 
with a plant of considerable size, in the manufacture 
of a super-phosphate fertilizer. It is the intention to 
market this fertilizer in the Middle West. A. E. Wells 
has just completed a survey of the markets for this 
type of fertilizer and is of the opinion that an outlet 
can be found for it throughout the farming regions of 
the upper Mississippi Valley. 

Waste gases will be used for the manufacture of 
sulphuric acid. The phosphate rock will be obtained in 
Idaho and Montana. It is an intention of the Anaconda 
company to prepare a fertilizer which will contain 48 
per cent of available phosphoric acid. In this way, it is 
believed, it will be possible to overcome the high trans- 
portation charge so as to enable the product to compete 
with the ordinary Eastern-made material which con- 
tains 16 per cent of available phosphoric acid. 





Use of Etched Balls in the Brinell Test 
of Hardened Steels 

At the request of the chairman of the Hardness Com- 
mittee of the National Research Council, the device 
described by Hulgren for obtaining impressions with 
etched balls in the Brinell hardness test was examined 
in detail by the U. S. Bureau of Standards. Briefly 
this method of testing consists in etching the steel ball 
with which the impression is made for a minute or so 
in a weak (2 per cent) alcoholic-nitric acid solution, 
after which the test is performed as usual. It the 
specimen the hardness of which is to be determined is 
in a polished state, the impressions with the etched 
balls are very distinct, while those with an unetched 
ball are almost invisible when viewed at certain angles. 
If the specimen to be tested is not polished, however, 
preliminary etching of the ball does not appear to. be 
of much advantage. 





Wood Alcohol Causes Death of Nine Men 

There admixture of poison gas with the 
alcohol which caused the death of nine employees of 
Edgewood Arsenal. General Amos A. Fries, head of the 
Chemical Warfare Service, investigated the matter per- 
sonally immediately after the case was reported. Gen- 
eral Fries found that some liquor had been secured off 
the arsenal grounds. The men who brought in the 
intoxicants gave a “party” to a number of their fellow- 
workers. The liquor soon ran out and to meet the 
demand for additional supplies resort was had to a 
steel drum of wood alcohol in one of the laboratories. 
Nine men drank the wood alcohol with fatal results. 


Was no 





The Problem of Scientific Abstracts 

The Royal Society of London has called a conference 
in London beginning Sept. 28 to consider the future of 
the International Catalogue of Scientific Literature. 
Financial problems confront this publication and it is 
uncertain what further steps are necessary for its con- 
tinuance or modification. American representatives will 
speak for the National Research Council, the Smith- 
sonian Institution and the National Academy of Sci- 
ences. R. M. Yerkes and S. I. Franz will represent the 
Research Council; L. E. Dickson, professor of mathe- 
matics, University of Chicago, will represent the Na- 
tional Academy of Sciences; and L. C. Gunnell will 
represent the Smithsonian Institution. 
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Permeability of Concrete 

Some preliminary tests have been made by the U. S. 
Bureau of Standards of a new apparatus for deter- 
mining the rate of penetration of water through con- 
cret2 and other permeable materials. The apparatus is 
so constructed that it is not necessary to mold the test 
piece in any particular shape, but any slab having one 
fairly smooth face may be tested. Only a few seconds 
required for placing and adjusting the test 
specimen. This will permit specimens to be cut from 
walls or other portions of structures for tests. Tests 
so far made, while more in the nature of a try-out of 
the apparatus than the materials used, have furnished 
some rather interesting results. 

In the following table the results of tests on samples 
of building stones from various quarries, as well as on 
some mortar and concrete specimens, are shown. The 
specimens varied from 1} in. to 24 in. in thickness and 
60-lb. water pressure was applied over an area of 25 
square inches. 


are 


Absorption, Thickness, Time Required for 
r n 24-Hr n Penetration Through Wall 
per Cent 
I 50 >. 80 1} 10} mi 
| 71 3.10 1s a 
| t 8907 4 40 1? 19 n 
| ) 4 60 l 2i m 
I ‘ 141 3 8l 1 20 s« 
Limes Te 3 48 ! 1} min 
Sand 5.56 2 108 
1:6 por 1 7 8 2 34 hr 
Bie r >. 8 2 Did not fail in 24 hr 
When broken through 
water had penetrated 


only 4 in 


These results appear to bear out conclusions pre- 
viously drawn in the Bureau’s investigation of the 
durability of concrete in alkali soils that there is no 
apparent relation between absorption and permeability. 

While considerable work must be done to standardize 
the method of making the permeability tests, it appears 
that this apparatus will assist in studying with a 
minimum of effort an important characteristic of con- 
cretes which has in the past been generally ignored, due 
to lack of suitable apparatus. 





The Artificial Silk Industry 

The end of June, 1920, saw the entry of the United 
States on a notable scale in artificial silk manufacture. 
The scarcity of the natural product and the increased 
demand for the artificial product have created a new 
industry. 

As artificial silk was first invented and developed in 
the chemical laboratories abroad, Europe naturally took 
the lead in its production. In 1911, when artificial silk 
and its manufactures were first shown as a separate 
class on the import schedule, out of 1,947,423 lb. valued 
at $3,279,559 all but 12 lb. came from Europe. England 
was the chief shipper, followed by Germany, Austria- 
Hungary, Belgium, France and Switzerland. 

The war greatly reduced the European production of 
artificial silk, stopping work in all the plants in Belgium 
and the invaded portion of France, while the shortage 
of labor and chemicals affected the industry in other 
countries. The great Tubize Co. in Belgium, in opera- 
1900, with a pre-war production of about 
10,000 Ib. daily, dismantled its factories and buried or 
itherwise copper and other metal 
fixtures, its electric motors, generators, wiring and belt- 
Shortly after 
Was operating at the rate 


tion 


since 


concealed its lead, 
ng, and escaped German confiscation. 
osed, this factory 


ne war 
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of its pre-war output, and showed a profit for the fiscal 
year of 1919 of 4,178,264 fr. This plant uses the 
Chardonnet process and is about to commence making 
silk by the viscose process. Recently it contracted with 
an American syndicate to erect a large artificial silk 
factory in the United States with an initial capital of 
$5,000,000. 

Artificial silk exports from the United States were 
not shown separately in the report schedule prior to 
the fiscal year 1917. In that year $857,318 worth of 
American-made products were distributed to all parts 
of the world. Europe received $395,990 of this amount, 
North America $260,216, South America $56,653, Asia 
$19,033, Oceania $118,850 and Africa $6,576. 

Prior to the war only the viscose process for making 
ertificial silk had been used in the United States and 
before 1914 the bulk of the yarns used by American 
manufacturers was imported from Europe. In 1919 
there were only two concerns in the United States 
actually producing artificial silk yarns on a commer- 
cial scale, one located at Marcus Hook, Pa., and one 
at Roanoke, Va. The latter is said to be producing 150,- 
000 to 200,000 lb. per week at the present time. The 
extraordinary demand for this product has led to the 
recent formation of other corporations with abundant 
capital to establish large factories. Each of these large 
concerns is said to be allied with the largest producers 
in France, England and Belgium. 

There are three varieties of artificial silk entering 
into our imports, according to their origin. They are 
classified as cellulose silk, collodion silk, and glue or 
gelatine silk. The products of the various processes 
differ from one another and from the natural silk in 
chemical composition. The artificial silk excels the 
natural product in luster only. France succeeded in 
making artificial silk bags to hold powder and wove 
certain parts of gas masks used on the front during 
the war. A Lyons factory is now producing a product 
called silk cellulose to be used in the manufacture of 
velvets, jerseys, satins, draperies, linings and other 
goods. The artificial silk textiles are also used in uphol- 
stery and carpet manufacture. Serviceable imitation 
horsehair hats are made of artificial silk braids, and 
novelties of this material appear each season in the 
millinery trade. 





Non-Ferrous Metallurgical Research 


Thanks to facilities afforded by one or two leading 
manufacturers, the association formed in Birmingham, 
England, for carrying on research work in connection 
with the non-ferrous metals is now getting into practical 
work, says the Engineer (London) of July 23, 1920. 
A specially installed electric furnace has been placed at 
the disposal of Prof. Thomas Turner, of the university, 
for experimental work upon the casting of brass and 
copper ingots. The furnace, which is itself in the 
experimental stage, has been erected on the firm’s 
premises, and tests are being made which, it is hoped, 
will solve problems that have long puzzled thg brass- 
founders, particularly respecting ingot blow-holes. 
Another local firm has placed a laboratory at the dis- 
posal of the association for twelve months, and this 
concession is likely to prove of distinct aid to research. 
Though the association is now eighteen months old, it is 
practically unhoused. Research work can be delaye 
only at serious risk to the development of the industry’ 
welfare. 
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British Cotton-Growing Research Association 


The British Cotton-Growing Research Association has 
issued a report covering the first nine months of the 
work, of which a short abstract was lately published in 
Science. In order to co-ordinate the work of its vari- 
ous departments a property known as The Towers has 
been purchased for its headquarters in East Didsbury, 
near Manchester. Heads of the following departments 
either have been or are about to be appointed: Chemis- 
try, physics, colloids, botany and technology. Dr. E. A. 
Oxley of Cambridge and Sheffield Universities has been 
named head of the department of physics; Dr. J. C. 
Withers has been appointed to direct the abstracting 
and indexing of technical information in the records 
bureau. It is said that information is so scattered that 
it will be some time before a comprehensive idea can 
be given of the work accomplished in the past. 

The report adds that the chief aim will be to arrive 
at the principles or theory underlying the practice of 
the industry, leaving the application of the theory to 
those actively engaged in the industry. Applied re- 
search cannot, however, be entirely omitted, especially 
in respect of such matters as may be considered beyond 
the resources of individual firms. 

In co-operation with the Empire Cotton-Growing 
Committee a joint committee has been appointed, with 
the immediate object of granting scholarships to grad- 
uate students, so as to secure a supply of trained men 
for the future. Three botanical research studentships 
have already been established. The total number of 
individual members of the association is 1,408. The 
income for the year, including £6,750 government grant, 
amounts to £17,150. 





Canada’s Paint Industry 

More than $17,000,000 worth of paints and varnishes 
were manufactured in Canada during 1918, according 
to a report published recently from the Mining, Metal- 
lurgical and Chemical Division of the Dominion Bureau 
of Statistics. In the same time Canada imported more 
than $6,000,000 worth of paints, varnishes and materials 
used in the paint and varnish industry. Of this sum 
$1,000,000 was spent in gums, nearly $2,000,000 in 
white zinc and more than $1,000,000 in rosin. Forty- 
five establishments were operated during the year with 
an aggregate capital investment of $15,784,610. 

The report gives detailed information regarding the 
numbers and compensation of the officers, superinten- 
dents, clerks and wage-earners according to classes, and 
also shows the quantities and values of materials used in 
the manufacture of the products, which are listed by 
quantities and values. 

This report, one of a series of advance chapters deal- 
ing with the production of chemicals and allied products 
in Canada during the year 1918, is available for free 
distribution to those interested. Requests should be 
addressed to the Dominion Bureau of Statistics, Ottawa. 





U.S. Bureau of Mines Establishes Experiment 
Station at Rolla, Mo. 

The Mississippi Valley Experiment Station of the 
U. S. Bureau of Mines has been located at the Missouri 
School of Mines and Metallurgy, Rolla, Mo. A confer- 
nee of operators of the Mississippi Valley section will 
e held in the Chamber of Cormmerce Building, St. 

ouis, Oct. 9, to discuss problems that should be con- 
idered by the new station. 
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Investigation of Combination of Aluminous and 
Siliceous Bond Clays Used in Making Crucibles 
During the war the making of glass pots, crucibles 

and various other special refractories was seriously 
interfered with, owing to the lack of certain clays for- 
merly imported from Germany, particularly plastic 
bond clay known as Gross Almerode. The Bureau of 
Standards conducted an investigation with the object of 
finding an American clay or combination of clays which 
could be used as a substitute for the German material. 
It was found that a mixture of three parts of Arkansas 
kaolin and one part of No. 4 Kentucky ball clay formed 
a satisfactory substitute for the Gross Almerode clay, 
and this combination was used extensively during the 
war. This investigation is now being extended and 
will soon be completed. Sixty small pots have been 
made and will be subjected to the corrosive action of 
various kinds of glasses. It has been found that when 
used with 50 per cent grog and Arkansas kaolin it has 
even a lower shrinkage and higher porosity than the 
German clay. These are very valuable properties for 
clays to be used in the making of glass-house refrac- 
tories, and present indications are that this clay will 
be extremely important for this particular purpose. 





Movement of Nitrate Through Panama Canal 

The movement of nitrate of soda through the Panama 
Canal during July totaled 32,101 tons. Of that amount 
14,801 tons was consigned to American ports. The 


remainder went to European ports. 
’ 
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THE ORGANIZATION OF INDUSTRIAL SCIENTIFIC 
RESEARCH. By C. E. Kenneth Mees, D.Sc., Director 


of the Research Laboratory of the Eastman Kodak 
Co., Rochester, N. Y. Pp., ix + 175; 10 figures. New 
York and London: McGraw-Hill Book Co., Inc., 1920. 
Price, $2. 

This book is intended by its distinguished author as a 
contribution to the study of the best methods of organ- 
izing research work for industrial purposes and of the con- 
ditions under which such work should be conducted. It 
gives consideration to general principles, but, in addition, 
reflects throughout its nine chapters the effort of the author 
to be as definite in statement as the nature of the subject 
will allow. The following matters are discussed seriately: 
Types of research laboratories; co-operative laboratories; 
the position of the research laboratory in an industrial 
organization; the internal organization of industrial re- 
search laboratories; the staff of a research laboratory; the 
building and equipment of the laboratory; the direction of 
the work; and the design of a research laboratory for a 
specific industry. There is also a select bibliography, which 
is comprehensive and usefully valuable for reference. 

The scope of the book and the method of presentment 
employed in its preparation are excellent, and both indus- 
trialists and scientific workers will find it interesting and 
informative. It is thought, however, that most of its read- 
ers will regret that the author has given such brief treat- 
ment to certain of the aspects of the subject, that no 
attention is accorded to the co-ordination of research, and 
that more space is not devoted to the systematic collection 
and distribution of scientific 


information, especially re- 


search findings. The book is intended principally for manu 
facturers who have had no occasion to consider in detail 
the planning and executive control of a research depart 


ment; and while most manufacturers who will decide to read 





642 


it will be convinced in advance of the need for research in 
their specific industries, the author has passed by an oppor- 
tunity to demonstrate in review the economic and social 
benefits of properly planned, well directed scientific inquiry, 
for the use of executives who may need this material for 
educational purposes. W. A. HAMoR. 


PRINCIPLES 
Met- 
Book 


PERSONNEL 
AND 


calt 


ADMINISTRATION; ITS 
PRACTICE. By Ordway Tead and H. C. 
538 pp., index. New York: McGraw-Hill 
Co., 1920 
During the past half-century a complete change has 
about in the viewpoint of industrial administration, 
a change so gradual that few people have any clear realiza- 
tion of its completeness. The change is further masked 
by the fact that it was theoretically unnecessary. What 
has happened is that actual practice has come to approxi- 
the general principles of social relations which have 
publicly proclaimed. With the new viewpoint 
and practice has come a new literature; countless articles 
on how to prevent accidents by means physical and meta- 
physical, how to conserve health, how to prevent fatigue, 
to do things with the least effort, how to pick the 
right man for the right job and how to make him satis- 
fied with it has it, first began to trickle into peri- 


come 


mate 


long been 


now 


after he 


odieal literature and then swelled to a flood that has led 
to the founding of journals primarily devoted to such 
matter Some of this literature is the result of the appli 


cation of trained minds to industrial and social problems, 
hybrid of and half-baked 
modicum of it is little better than 
has been great need for the 
gathering together of what has appeared, the separation 
, chaff, and the of that 
n orderly and systematic fAishion so that 
busy man is almost a synonym for the 


me of it is a sentimentalism 
ocial theories, and a 
charlatanism run riot There 
of the wheat from the presentation 
ost worth while 


he busy man (and 


rl n industrial fields nowadays) can easily acquire 
p of the progress that has been made. This is what 
1uthor ve tried to do in their volume on personnel 
tration, and on the whole they have succeeded very 

ler f now, it is quite possible, their views 
egarded as mewhat conservative and old-fash- 

te years ago they would have been regarded as 
nee! y radical and socialisti In not a few quarters 


the fact that the authors have ventured to quote at 
from the Ne Republic will be sufficient 
y are not worthy of consideration by 
ervative business men. 


1 of their task 


taken as 


defined by the authors as setting 
best prevailing practice in the 
the administration of human relations in industry, 
and they take up seriatim the personnel department, em- 


forth the princink and the 


ployment methods, health and safety, education, research 
(job ana specifications, etc.), rewards, administrative 
orrelation, and jou t relations. In a book of this character 
t not reasonable to expect anything new beyond the 
integration of material, much as writers in the Literary 
Digest collate a number of quotations into a complete story. 
In both cases the result is almost certain to be interesting 
ind helpful; the only opportunity for criticism lies in the 


material relative 


corded to it. 


choice of and the amount of space ac- 
Thus the seven pages devoted to safety may 
be regarded by some as all too little for its importance, 
yet into that space the authors have compressed an ad- 
mirable summary of the principal methods for accident 
prevention, and the economic pressure of workmen's com- 
pensation laws puts sufficient emphasis on such work in 
the average plant so its importance does not need to be 
The health of the workers is accorded twice as 
much space, fatigue being considered at some length, but 
with the usual defect of regarding it as chiefly a physio- 
logical problem, the mental factor being underestimated. 
though possibly the authors may have it in mind in sug 
resting the value of changing jobs. Much of the longer 
chapter on standards of physical working conditions is 
really a more extended discussion of the health 
worker, and accident prevention is again mentioned. 


stressed. 


of the 
The 
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section on education takes up the training of executives, 
foremen and workers and goes on to consider the company 
magazine from its educational and other aspects, which 
leads naturally to the arousing of interest in work, to which 
twenty-five pages are devoted. Transfer and promotion 
are taken up from their educational aspects but in their 
development lead naturally into the next division, which 
the authors have designated as research—an inclusive term 
intended to cover the analytical and statistical study of 
the measurable factors in personnel problems. In their 
consideration of job analyses and job specifications, meas- 
urement of turnover and labor audit the authors display a 
humanness of view that is refreshing in comparison with the 
coldly statistical attack of most practitioners of scientific 
management. The question of rewards, wage payment, plans 
and methods, and meeting the industrial risks, is covered 
in fifty pages, which is all too little in proportion to its 
importance to the worker, but this is a topic which it is 
hard to make interesting to anyone except the recipient 
of the reward. The treatment is, on the whole, good, though 
the authors seem to share in some degree the common fal- 
lacy that pay can largely be based on what it costs a man 
to live rather than on an adjustment of shares in the value 
of the joint product which will insure a proper balance of 
labor and capital supply in the conduct of industry. So 
much discussion has been devoted to wages in the history 
of industry and so little of real enlightenment has emerged 
that the authors are perhaps wise in being brief. From 
this point the book grows steadily more “advanced.” The 
boards of directors are still few that would accept the 
organization chart shown on page 375, where the produc- 
tion manager and personnel administrator are shown as 
co-equal in plant administration, and a subsequent chap- 
ter on the business value of the collective bargain, impartial! 
will be regarded by many as too sympathetic to 
The chapter on national industrial councils 
will be interesting and useful to the many people who have 
been unable to get any clear comprehension of what has 
been afoot in England in the past few years, even though 
may be inclined to more objections than the 
authors do to the general adoption of the plan in America 
\n unsually full index adds much to the usefulness of th 

and timely volume. T. T. Reap 
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H. M. Boyuston, of Sauveur & Boylston, has accepted 
ntment to the metallurgy in the 
Applied Science, Cleveland, Ohio. 


an appe chair of Case 


School of 


A. W. MANGUM has resigned as chemical supervisor of 
soap making in the Procter & Gamble Co. to accept a pos 
tion in the chemical division of Lever Bros. Co., Cambridge, 


Mass 
PERRY N. Moore has recently become associated wit! 
Parker C. Mellhiney, consulting engineer, of New York 


City. 

KARL C. PARRISH, of Cartagena, Colombia, South America 
a prominent engineer in the development of mining and 
business properties in that district, is in Chicago and other 
Western points on an extended business trip. Among other 
activities he is the representative in Colombia for Fairbanks, 
Morse & Co. 


C. PRICE-GREEN, commissioner of the Canadian Nationa 
Railways, spent the week at the Chemical Exposition in th« 
interest of the development of Canadian resources. 

Dr. S. P. SADTLER left this week for a trip to the West t 
make a study of the brine potash industry. He will be gon 
several months. 


MARK L. SPERRY, president of the Scovill Manufacturins 
Co., Waterbury, Conn., who has been with the compan: 
fifty-eight years, has retired. Edward O. Goss, who ha 
been general manager, succeeded Mr. Sperry. 
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Current Market Reports 
a =—, 
The fron and Steel Market 
Pittsburgh, September 24, 1920. 


The stagnation in the pig-iron, semi-finished steel and 
finished steel markets has grown more intense in the past 
week. The markets for prompt and forward deliveries are 
equally dull. 

For the dullness in the markets for prompt material the 
much heavier deliveries of late, due to the loosening up in 
the rail transportation situation, are chiefly responsible. 
For the dullness in late deliveries, in forward buying, un- 
certainty as to the future of prices is chiefly responsible. 

For four months, April to July inclusive, the steel mills 
were piling steel, semi-finished and finished, because they 
could not ship the entire product. At the present time the 
accumulations are not as much as one-third as heavy as 
at the maximum, and some observers assert that the stocks 
are practically all cleaned up. It is clear that the reduc- 
tion in stocks at mills in the past few weeks has been at 
two or three or four times as rapid a rate as that by which 
the stocks were accumulated. 


PRICE READJUSTMENTS 


It is putting it delicately to say that the lightness of 
forward buying in pig-iron and steel products is due to 
uncertainty as to the future of prices. In the mind of 
the average buyer there seems really to be no uncertainty 


but ratne conviction that prices are going to be lower. 
This does not mean, however, that prices of all steel pro- 
ducers are expected to be lower. There has been a wide 


range of prices. 


All the independents have had prices muc] 


of the Steel Corporation, but some much far- 


ther above thal others Nowhere it the trade is the 
pinion <pressed that the Steel Corp yration’s prices are 
going t me down. The corporation itself certainly has 


pectation, for after adhering 
Board price 
last month the 
advances, $5 per gross ton on wire rods 
$5 per net ton on cold-rolled steel to 
idopted new card of nail increasing the cost of 


in average nail 


punctiliously to 
March 21, 1919, for 
corporation made some 
to $57 and 


6.15¢e.. 


the Industi 
seventeen n 


slight 


schedule of 
onths, 
strip while it 
extras, 
specification 15c. or 20c. a ke 


PRESSURE FOR DELIVERIES 
In some lines 


deliveries 


there is still fairly heavy pressure for 
on old contracts, these lines iails, tin 
plate, standard steel pipe, oil country goods, the smaller 
bars, and sheets. The case of sheets 
is the most impressive, for the pressure in general exists 
despite the fact that a large proportion of the sheets due 
the automobile trade is the subject of suspension of deliver- 
ies or of direct cancellation, yet the other consumers want 
all the sheets that can be furnished. 

In plates and structural shapes there is no pressure at 
all. There are fair deliveries of plates on old contracts. 
In shapes there is not much contract business on books, 
lhe monthly report of the Bridge Bui'ders’ and Structural 
Society shows August bookings of fabricated steel contracts 
to have represented 40 per cent of the shop fabricating 
ipacity, against 50 per cent for July. 


ncluding 


sizes of merchant 


SEMI-FINISHED STEEL SOFTENING 


Demand for sheet bars has been light in the past week. 
’n account of light deliveries on old contracts the mills 
ive considerable tonnage due them for fourth quarter and 
hey show little disposition to make fresh contracts. Con- 
ersion contracts have been impossible except in isolated 
ises and thus buying of sheet bars by sheet consumers 
as largely been absent. Some transactions have occurred, 
owever, and these have been at about $65 Pittsburgh. 

$2.50 decline. In one or two instances the f.o.b. mill 
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price was $62.50 on account of the necessity of equalizing 
freight with Pittsburgh. 

In billets the mill quotation 
quotation is practically nominal. Attractive lots of billets 
are offered at second hand at about $58 Pittsburgh, but 
there is no demand even for these. 


remains at $60, but this 


THE CASE OF PIG IRON 


Nothing could be clearer than the showing made by pig 
iron that prices on the recent advance were carried up too 
far. In most districts pig iron is absolutely stagnant, 
while in none is there any healthy degree of activity. De 
liveries are heavier, as merchant production has increased 
somewhat, while in addition there has been the movement 
of furnace stocks previously accumulated, when cars were 
in short supply. Consumption, on the other hand, shows 
a decreasing tendency in the case of not a few consumers 
and none seem to be increasing their melt. These 
tions would naturally make for an easier market. 

The plainest test, however, is secured by referring to 
Southern iron. The Birmingham producers were conserva- 
tive and when their price got up to $42 Birmingham at the 
end of last April they did not advance farther. With foun 
dry pig iron on a $50 level at valley and Cleveland furnaces, 
Southern iron can penetrate farther, even with the large 
freight rate advances of Aug. 26, than formerly. Yet the 
buying of Southern iron is very light, and thus Northern 
iron at $50 practically “stands no show.” 


cond 


The Chemical and Allied Industrial Markets 
New Y« rk, Se pte mber 24. 19 
The 


continued depression in these markets is being 
attributed to several causes: The unsettled conditions that 
usually precede a Presidential election, the “waiting” att 
tude that many consumers have assumed, and a return 
more normal and pre-war levels. The depression is felt 
not in any one particular line, but in all commodity mat 
Kets, and for this reason tables have beer prepared to show 
the trend. 

It will be noticed, among the chemicals. that of the « 
items listed four show declines, two have increased and t 
remain about the same In the coal-tar bass and inte 
mediates there are SI1x lower prices, one um hanged ind 
two decreases. There have been no increases lately amon 
the naval stores, and prices hav: been steadily goin dow? 
\ can be seen, there is a $5 difference n all grad of 
rosin hetween the two vears 

' ' { \ 
\ . 
| if 

d, 20d $2? 00 J $? ? 0 ) Th | 
Ivdrofl ‘ ™ 
52 per 15 4 
Bleaching pow 7 25 7 5 ) ¢ 0 7 i) 7 
Phosgene | ) ( ) of Ri) 1 05 
Soda ash, light > RO 0 0 71) f) »f nt 
Soda ash, de 32753 50 5 65 ase 
(‘aust soda 4 25 4 ) op > 70 60 70 7 
Sodium prus 
vellow 25 ¢ 7 23 27 23 7 . . 

COAL-TAR PRODUCTS 

| \W | NI Year 
Alpha- naphtho 
erude $1.30 @140 $1 35 W145) $1 °40 0 $1.00 ! 
Benzene, pure 
water white 5 40 38 40 38 40 4 Q 
Cresylic acid, 
97-99 per cent 11 @t ij 115 1 20 15 1 20 R5 ) 
Dichlorbenzene 07 10 07 10 OR « 10 7 ) 
Dimethylaniline 0 «1 00 5 1 05 1 00 1 05 2 7 
Naphthalene, 
flake 16 17 6 «& 17 19 ¢ ’ 06 7 
Orthotoluidine 35 38 30 35 a 30 4 
Solvent naphtha, 
water white 20 fa 25 23 26 33 85 22 27 
Salicylic acid, 
tech... 45 50 50 ¢ 52 0 « 92 30 4 

CRUDE RUBBER 

Today Last Week Last Month la Year 
Para-Up-river fine $0.27 @0.28 $0.29 @0.31 $0.321@0.34 $0.54 @0.5 

Up-river coarse 18 @ 19 19 @ .20 201@ .22 x1 3] 

Up-river 

caucho ball 18}@ 19) 20 @ .22 21 @ .21 1 I 
Plantation—First 
latex crepe $0.25 $0.30 $0 33 41 @ 4 

Ribbed smoked 

sheets 234 28 29) 40 ¢ 40 

Brown, crepe, 

thin, clean 223 26 é/ 34 ¢ 
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NAVAL STORES 7 General Chemicals 


Today Last Week Last Month Last Year 
Rosin B-D $13.00 $14.00 $14.00@ 16.25 $18.00@ 18.25 CURRENT WHOLESALE PRICES IN NEW YORK MARKET 
Rosin k-I 13.10 14.50 16.60@ 16.75 18.50 20.50 
Rosin W.L.-WW 12.50 15.00 17.25@17.50 23.50@25.50 Carlots Less Carlots 
Spirits of turper : ee swans -...... $0.65 - $0.75 
tine 1.45 1.49 1.60 Same Ce BI Geen cbécucceesesnutdedecuua Ib. $0.15 -$0.20 21 - .22 
Acid, acetic, 28 per cent................ ewt. 3.50 - 3.75 4.00- 450 
OILS y pe 3 om! “Sot apr mrern gasees ewt. 6.50 - 7.50 8.50- 9.50 
; - ; . cetic, glacial, per cent, varboy<.. cwt. 14.00 -16.00 16.25 - 
Today Last Week Last Month Last Year i MS cccdeneed ne weduee nates Ib. .15}- .16 . 16}- 19 
Corn oil. crude $0.12 @0.13 $0. 11§}@0.12 $0.144@0.15} $0.24 @0.25 EE EEE LE: Ib. -15}- . 16} .W7 - .20 
Cottonseed oil, Citric sete Sak ane ee Ib. 78 - .80 .82 - 84 
rude loj@ 11 0 @ .I1 10 @ «11 21 @ .25 Hydrochloric (nominal)... . ...cwt. 2.00 - 2.50 2.75 - 3.00 
Linseed, raw, car ; : Hydrofluoric, 52 per cent (nominal) ee 15 - 16 . 164- 18 
ots $1.22 $1.25 1.40 @1.43 2.20 @2 25 Lactic, 44 per cent tech............... Ib. 10 - 1th .12 - i¢ 
Palm, Niger 09} 10 10 @ .105 11 @ .12 16h@ 17) Lactic, 22 per cent tech............... Ib. .C4)- .05} .06 - 0? 
Rapeseed, refined 1.30 @1.45 1.40 @1.50 1.40 @1.50 1.55 @1.60 Molybdic, c. P.. ....lb. 4.00 - 4.50 4.50- 5.00 
Yellow bleached : ; : Muriatic, 20 deg. (see hydrochlorie). vagen™ Te 
menhaden 87 @ .90 90 @ .95 95 @1.05 1.30 @1.37 cd od pieaniahetneduens Ib. .06- .07 .07)- 084 
Nitric, 42 Fo paeneeenn inte eee Ib. .07}- .08 .08}- 09% 
. Oxalic, crystals Ib 45 - .50 .52 - 55 
The Baltimore Market Phosphoric, Ortho, 50 per cent solution Ib. 18 - _23 4- 25 
; Pieric MGRaek OAs Cee aeeeNnne ease Ib. .2B=- 35 .40 - 50 
Baltimore, Md., September 23, 1920. Pyrogallic, resublimed asian: NR ,ea<« 2.6 
‘ ; Sulphuric, 60 deg., tank cars...... : ton 12.00-16.00  ..... - - 
Buying activity on this market has not appreciably in- Sulphurie, 60 deg. drums........ ees - - ; 
. ‘ arr eae : sates 4 Sulphuric, 66 deg., tank cars ..... ton 16.00 -17.00 18.00 - 20.00 
creased since the last writing. Because of the ge nerally iia: ¢dn Gees. ton 26.00 -28.00 a 
bearish situation, however, parcels of various raw materials Sulphuric, 66 deg., oo ao oe - - 
ene , q Sulphuric, fuming, eT Cer t( eur) tar 
are being quietly absorbed by the fertilizer meet go : cars og ston 27.00 -30.00 37.00 - 42 00 
P ower prices : ming tations. It seems to be the Sulphuric, fuming, 20 per cent (oleum) 
it lowe1 pri than nom ul quo s : —— me 00.00 <90.00 38.00 - 42.08 
general belief that the materials which have shown the most Sulphuric, fuming, 20 per cent (oleum) 
— di dec . teen teaeem « — ' carboys. enaay ton 32.00 -35.00 40.00 . 
pronounce dl lecline in prices have about reached the bottom. a yD iii ib. 1.45 - 1.50 55 i 65 
Orders for bagged goods are coming in more rapidly and Tannic (tech.) teeter enevearsees Ib .60 - 70 80 - 90 
. ; ee? PI CII neice eictacesve ; - 74 - 
as a consequence the trade is feeling more optimistic than ec om aang’ trsseeesses Ep sesesdsteress os. ea 
a few weeks ago for a good fall business. The demand, Alcohol, I thy! (nominal) eae ate ...gal. 5.50 = 5.75 6.00 - 7.00 
‘ r eheiie a > = eurtell Alcohol, Methy] (see methanol) - 
owever, for mixed goods will probably show a curtail- 4Ajcohol denatured, 188 proof (nominal). gal ma 1 i2- 15 
ment, with the result that it will be necessary for some to Alcohol, denatured, 190 proof (neminal) . . gal. - 1.05 1.10 
: : : Ae Alum, ammonia lump....... Ib 05- .053 054 .06 
carry over stocks of raw material until spring. Alum, potash lump Ap ne Ib .08}- .08} 09 - 094 
Tho . ar « ati as j nve s estimate Alum, chrome lump Ib ..~ 17 18 - 19 
The local car situation ha: improv ed. It is es tim ited ee Ree oe ET “> oaj- . 
that shippers are now recelving about io per cent of their Aluminum sulphate , lron free Ib 06 - : 
ws. quirements Aqua ammonia, 26 deg., drums (750 Ib.).. .Ib 09}- 108 1 - 12 
car requirements. Ammonia, anhydrous, cylinders (100-150 Ib) Ib. .35 - .354 36 - 37 
. > — : Ammonium carbonate, powder Ib .16- 16} 17 18 
ACID PHOSPHATE Ammonium chloride, granular (white salam- 
' , : . moniac) (nominal) : | .15}- 16 17 - 18 
There has been no appreciable weakness in the market ,y:monium chloride, granular (gray salam- , 
for commo r § arcels are changing hands at Moniac)........+seeees . ib .13- .1% 134- 144 
or thi oy modity pos parce are < 9 ome Ammonium nitrate........... . Ib 09 - .10 il - 14 
prices in line with last quotations of $20 per ton, bulk Ammonium sulphate......... ar 07 - .07} . 084- dea 
vie os ate. r . asis 16 — ! - Amylacetate.... ; ‘ gal - ae 5.00 - 
icid phosphate, run of pile, basis 16 per cent A. P. A., f.o.b. ce nage eh = ee ee 
Baltimore. Also a few sales for export have been noted. Arsenic, oxide, lumps (white arsenic) Ib. 14=—- .16 . 16)- 17 
: . - : whe . : Arsenic, sulphide, powdered (red arsenic)... Ib. 17=- .18 19 - 23 
Spain has been receiving a fair sized tonnage from this } , 
e Barium chloride. ea ..... ton130.00-150.00 - 
port Barium dioxide (peroxide)... as lb, .21- .23 -24- .25 
. ———a Barium nitrate Ib = .10- .12 -12j— 133 
NITRATE OF SODA Barium sulphate (prec ip.) (blane fixe) . Ib. .044- .05 . 054- .06 
a —* att ; Bleaching powder (see calcium hypochlorite)... ......-...... 00 cece Mennsves 
The market on nitrate is in a distinctly unsettled condi- Blue tec sony Borat ieee aa eats. “dante Paseo 
° " G om orat . bOO6CbCCOEu Heeed Prceeee seocens - 
tion, with the general trend of the market downward. ee + mee ae et ae eee Cet t 
Importers are quoting well above the actual market, Bromine.......................e005. ib. .70- .90 1.00- 1.05 
. thes edie f \ nmemt ante tee om | tie RIOR, «ck ccccvccassceaveens ewt. 3.50- 3.55  ......- 
though there is a report of one recent sale by an Importer (Calei ie ag Ib. .044- (043 04}- 053 
of a round lot of 95 per cent at $3.50 ex-vessel Atlantic Calcium chloride, fused, lump............ton 33.00 -34.00 35.00 - 45.00 
; : ‘ Calcium chloride, granulated. . . Ib. .02- .02} 03 - 034 
port for November-December arrival. Spot parcels are Calcium hypochtorite(bleaching powder) . ewt. 7.25 - 7.50 8.00- 8.50 
heing freelv med % »S as > as $3.50 = . Calcium peroxide Ib. —... 1.50- 1.70 
eing freely _offe red in the outh us low As $3. 90 and coun Calcium phosphate, monobasic........ .. Ib. -... 75 - 80 
ter propositions are being solicited. Deliveries after Jan. Calcium sulphate, eee i oc als Ib. gkiaiis .25- .30 
are held ;: Ratan - Carbon bisulphide j cenetaes . lb. .08=- .09 10 - a 
1 are held at higher figures. Carbon tetrachloride, drums.............. 1b. 14—- .15 16 - 17 
Carbony! chloride (phosgene)... . _ « - 1.25 - 1.50 
SULPHATE OF AMMONIA AND CYANAMIDE Caustic potash (see potassium hydroxide) . - - 
Caustic soda (see sodium hydroxide)...... bbe - - 
There has been but little change in chemical ammoniates. ate ag liquid-eylinders (100 Ib.).. .. ‘ib ‘= . 034 ‘a ¥ ys 
A few resale parcels of sulphate are being offered at $5.50 Cobalt oxide....... eres Ib. - 2.00 - 2.05 
Hears 2 . ae hide anlicite - Copperas (see iron sulphate).... scar ia : -..8 . . 
delivered in bulk with counter bids solicited. A sale of a Copper eatbonate, green precipitate...__. ib. | .27'-  .28 29 - 3] 
round lot of cyanamide in bags has been reported at $4.50. Copper cyanide... epee: - .65 - 70 
Copper sulphate, crystals. . . Ib. 0s - .09 .09 - 094 
Cream of tartar (see potassium bit artrate) “.. , 
POTASH Epsom salt (see magnesium sulphate) ‘ Meseges : - 
os ; a Ethy! Acetate Com, 85% gal. 1.10 —- 1.30 1.40 - 
The potash market is unchanged. Kainit and manure Ethy Acetate pure (acetic etier 987 to 100°) eee 1.75 
. @9 oe ac : Formaldehyde, 40 per cent (nominal) Ib 48 - .50 
salts may be had under $2 and muriate is being quoted fPiusel oil, ref ' 5 gal cneen 5.25 - 6.00 
nominal at $2.25. A rise in this market is dependent upon Fusel oil, crude (nominal) gal Senne ; 
} : , . : Glauber's salt (see sodium sulphate) - 
a curtailment of shipments from the German and Alsatian Glycerine, C. P. drums extra . Ib = 26}- 283 
deposits Iodine, re ‘sub limed Mons Ib. 4.30 -— 4.35 4.40 - 4.45 
. : Ir mn oxide, red ° seeeee ° Ib -~ . 03 - 20 
Tren ScrRAP Ire n sulphate ( ‘opperas). a ; ewt. 2.00 - 2.25 2.35 - 2.75 
FISH SCRAE Lead acetate, normal.......---- é Ib. . - 134 16 
. . ead arse ite paste) wTTrrT Te Ib ll - 1 13 ] 
Menhaden fish scrap has declined appreciably in price ’ . oi omega 4 eageclels Ib a : 90 _ 4 
nee the last report in this journal. The past week has Litharge... eee Ib 4@- 5 Ioi- 16 
~ % rit f several +} ’ , Lithium carbonate b 1.50 - ‘ 
broug! ocal rading of several thousand tons at priceS Magnesium carbonate, technical Ib 12 - 134 15 - 16 
ranging from $7.50 per unit of ammonia to $6.50. This Magnesium sulphate, U.S. P 100tb. 3.50 - 3.90 400- 4.50 
, % 1 me ; } 4 ~omy . f semen , ° 0). Phi « M _—~ sium sulphate, commercial 100 Ib - 3.50 - 3 60 
break wa ie largely to the tight money situation together Methanol, 95% ga! - 3 25 3 30 
. e . } ‘ r - 5/ 5 
. : ‘ torace space at the factories. It is thought Me than ee i gal d 3 14 4 6 
the ent accumulation of s¢ rap on ( hesapeake Bav Vickel salt, single lt oe 13 - 14 
’ 1 wt It has also been noted that t] ath Phosgene (see carbony! chloride) a 
ed ul aS also been noted ial tne mar Phosphorus, red Ib sy - 55 60 65 
recover a 1 consequence Phosphorus, yellow b . . 35 - 37 


Potassium bichromate........ - 34- 36 39 - 40 








September 29, 1920 


CHEMICAL AND METALLURGICAL ENGINEERING 


tren 


$0. 


57 
7 


nN 


~ > 


2 


Carlots 
Potassium bitartrate (cream of Tartar)... .Ib. $0.52 -$0. 56 
Potassium bromide, eranul eee Ib. . ~ 
Potassium carbonate, U.S. P.. lb. 50 - 55 
Potassium carbonate, crude. Lei ebede nal Ib. .20 - 21 
Potassium chlorate, crystals............... Ib. 18 - .18) 
Potassium hydroxide (caustic potash) . ey .27- 28 
“Rie Ib. ‘ - : 
a eg Ib. 7 - 175 
Potassium permanganate. . ee 75 - 80 
Potassium prussiate, red................. Ib, .85 - .95 
Potassium prussiate, yellow........... Ib. 32 - 36 
Potassium sulphate (powdered).........  ,tons240. "00 -255.00 
Rochelle salts (see sodium potas. ets... iwenieMe pened 
Salammoniac (see ammonium ae. se aoe ee 
Sal soda (see sodium ee. 6: secured Piatadie 
Salt cake ery -. 
Silver cyanide (nominal)............... OM. oswins _ 
Silver nitrate (nominal)............. ee ian ti 
es cicidak ide senate 100 Ib Mirage 
i a as ia a a 100 Ib - 
ES. con dncewegunwees ell 1o- 
Sodium bicarbonate.................. 100lb. 2.50 - 2.75 
Sodium bichromate.................... Ib .22- .24 
Sodium bisulphate (nitre cake)........... ton 7.00 - 8.00 
Sodium bisulphite Powered, U.S.P.........1b.  . 083- 
Sodium borate (borax)................. Ib 09 - .10 
Sodium carbonate (sal soda)........... 100lb. 2.00 - 2.10 
NI 5 oc ns os en aceeeewe cna Ib. -W- .12 
Sodium cyanide, 96-98 per ois. 6.nee wee Ib .25- .30 
i a a Oi Ib 1 -... 
Sodium hydroxide (caustic soda) Sees 100 lb. 5.60 - 5.70 
Sodium hyposulphite ................. lb. - 
Sodium molybdate.................... Ib. 2.50 - 
MI 2. cae ahem eee eu ee- an 109lb. 3.00 - 3.25 
i oe a Ib. 16 - 18 
Sodium peroxide, powde red... Ib 32 - 35 
Sodium phosphate, dibasic Ib 03}- 04) 
Sodtum potassium tartrate (Rochelle salts) = 
Sodium prussiate, yellow 25 - .27 
Sodium silicate, solution (40 deg.) .. ih Olg- .O1 
Sodium silicate, solution (60 deg.) Ib 023 03 
Sodium sulphate, crystals (Glauber'ssalt) ewt. 1.60 1.70 
Sodiumsulphide, crystal, 60-62percent(conc) Ib 09! 10 
Sodium sulphite, crvstals Ib 04 0.4} 
Strontium nitrate, powdered Ib 15 184 
Sulphur chloride red Ib 08 - 09 
Sulphur, crude ton 16.00 -20.00 
Sulphur dioxide, liquid, cylinders Ib 09 - 
Sulphur (sublimed), flour 100 Ib 7 
Sulphur, rol! (brimstone) 100 Ib - on 
Tin bichloride (stannous) Ib 424- .44 
Tin oxide Ib aati . 
Zine carbonate, precipitate ; Ib 16 18 
Zine chloride, gran Ib 13 133 
Zine evanide Ib 45 49 
Zinc dust Ib 12 13 
Zine oxide, U. 8. P Ib 17 25 
Zinc sulphate , Ib 34 032 
Coal-Tar Products 
NOTE—The following prices are for original packages in large quantities 
Aipha-naphthol, crude i $! 
Alpha-naphthol, retined Ib 
Alpha-naphthylamane Ib 
Aaline oil, drums extra Ib 
Aniine salts — Ib 
Antavecene, 80°. in drums (100 Ib.) Ib 
Benzaltdehyde (f.f.c.) Ib 2 
Benzidine, base Ib 1 
Benzidine sulphate Ib ! 
Benzoic acid, U.S.P ih, 
Benzoate of soda, U.S.P Ib 
Benzene, pure, water-white, in drums (100 gal) gal 
Jenzene, 90°;, in drums (100 gal ) gal 
Renzyl chloride, 95-977, retined, Ib 
Benzyl chloride, tech Ib 
Beta-naphthol benzoate (nominal) Ib 3 
Beta-naphthol, sublimed (nominal) Ib 
Beta-naphthol, tech (nominal) Ib 
Beta-naphthylamine, sublimed Ib 2 
Cresol, U.S. P., in drums (100 Ib) Ib 
Ortho-cresol, in drums (100 Ib.) Ib 
Cresylic acid, 97-99%, straw color, in drums gal 1 
Cresylic acid, 95-97, dark, in drums gal ! 
Cresylic acid, 50%, first quality, drums.. gal 
Dichlorbenzene lb 
Diethylaniline Ib 1 
i et. cee casedaene Ib 
Dinitrobenzene Ib 
Dinitroclorbenzene Ib 
Dinitronaphthalene Ib 
Dinitrophenol Ib 
Dinitrotoluene Ib 
Dip oil, 25%, tar acids, car lots, in drums gal 
Diphenylamine (nominal) Ib 
H-acid (non inal) Ib ! 
Meta- “phe nylenediamine Ib | 
Monochlorbenzene Ib 
a moet hylaniline Ib 2 
Naphthalene crushed, in bbls. (250 Ib.).. Ib 
NN OEE OE CLT Ib 
Naphthale ne, balls Ib. 
Naphthionie acid, crude Ib 
Nitrobenzene............. Ib 
Nitro-naphthalene.. Ib 
Nitro-toluene lb. 
Ortho-amidophenol Ib 3 
Ortho-dichlor-benzene Ib 
Ortho-nitro-phenol Ib 
Ortho-nitro-toluene.. Ib 
Ortho-toluidine Ib 
Para-amidophenol, base Ib 
Para-en idophe nol, HCl Ib 
Para-dichlorbenzene Ib 
Paranitroaniline Ib. 1 


-—— = 


“Less Carlote 
- $0.58 
7 


Para-nitrotoluene...........6665 $60606400E6 00006 Ib. 1.25 — 1.40 
RER-PRORVSOMOCEAITIEMG, . oo. ccc cccccceccccccs Ib. 2.50 — 2.65 
Para-toluidine. CE OIE BTR SE Ib 2.00 — 2.25 
(Sen Saat Saati Ib. 60 70 
Phenol, U. 8. P., drums (dest.), (240 Ib.).. Ib 12 20 
ee al 2.00 3 50 
Resorcinol, technical. . b 4.25 4.50 
Resorcinol, pure. Ib 6.25 6.75 
Salicvlic acid, tech. . ‘in bbls. (110 Ib) lb 45 50 
Salicylic acid, U.S. P......... Ib. 45 50 
en ee — * .90 1.00 
Solvent naphtha, water-white, in drums, 100 gal.. gal 30 35} 
Solvent naphtha, crude, heavy, in drums, 100 gal. gal 20 . 26 
eS ee eer ere Ib 32 — 35 
NS tae cans ica Wb 45 ewe wines i. J 1.70 2.50 
Toluidine, inn a ob adhd a sdunnunee Ib 45 — .55 
oS SO TO re eer gal 355 — 
I ais wale mutes al 38, — 40} 
Xylidines, drums, 100 SRA b 50 — 65 
Xylene, pure, Sf aero gal 47} 50} 
Xylene, pure, in tank cars................. gal 455 — 
Xylene, commercial, in drums, 100 gal gal 325 — 354 
Xylene, commercial, in tank cars. gal 30 — 
Waxes 
Prices based on original packagesin large quantities. 
Beeswax, refined, dark...............0. lb $0. 36 $0.39 
Beeswax, refined, light.... Ib 37 38 
Beeswax, white pure. Ib 63 68 
Carnauba, No. |. (nominal) lb 90 95 
Carnauba, No. 2, regular (nominal) Ib 85 86 
Carnauba, No. 3; North Country Ib 35 36 
Japan.. ae lb 17 18 
Montan, crude lb 25 26 
Paraffine waxes, crude match wax (white) 105-110 
m.p idekaa lb 09 09) 
Parafline waxes, crude, scale 124-126 m.p...... lb 09 10 
Paraffine waxes, refined, 118-120 m p. ' Ib iF it} 
Paraffine waxes, refined, 125 m.p Ib 12} 
Paraffine waxes, refined, 128-130 m.p Ib 13 15 
Paraffine waxes, refined, 133-135 m-p.. Ib 16 17 
Paraffine waxes, refined, 135-137 m.p Ib ae 18 
Stearic acid, single pressed Ib 20 21 
Stearic acid, double pressed Ib 22 3 
Stearic acid, triple pressed Ib 24 5 
NOT E—Paraftine waxes very scarce 
Flotation Oils 
All prices are f.o.b. New York, unless otherwise stated, and are based on 
earload lots. The oils in 50-gal. bbls., gross weight, 500 Ib 
Pine oil,steam dist., sp. gr., 0.930-0.94¢ i gal $2.15 
Pine oil, pure, dest. dist aes gal 1.80 
Pine tar oil, ref., sp. gr. 1.025-1.035 . ral .48 
Pine taroil, crude,sp.gr.1.025-1.035tank carsf.o.b. Jacksonville,Fla.gal 5 
Pine tar oil,double ref., sp.gr. 0.965-0.990 i] 1 
Pine tar, ref., thin, sp. gr., 1.080-1.960 gal 6 
Turpentine, crude, sp. gr., 0.900-0.970 gal 1.75 
Hardwood oil, f.o.b. Mich., sp. gr., 0.960-0.990 gal 35 
Pinewood creosote, ref gal 2 
7 ‘ 
Naval Stores 
The a nh ywing prices are f.o.b., New York, for carload lots 
Rosin | -D, bbl 280 Ib $13.00 
Rosin EF ‘I sich iui oe 280 Ib 13.10 
Rosin K-N.. 280 Ib 13.15 
tosin W G-Ww W 280 Ib ] ) 
Wood rosin, bbl 280 Ib. 12.50 
Spirits of turpentine gal 1.45 
Wood turpentine, steam dist ‘ gal 
Wood turpentine, dest. dist ral 
Pine tar pitch, bbl 200 Ib 90 
Tar, kiln burned, bbl. (500 Ib.) bbl 4.50 15.00 
Retort tar, bbl 500 Ib 5.00 15.50 
Rosin oil, first run gal 72 
tosin oil, second run ‘ gal ) 
Rosin oil, third run : gal . 92 
J 
Solvents wien 
73-76 deg., steel bbls. (85 Ib.) gal $0.40 
70-72 deg., steel bbls. (85 Ib.) gal 38 
68-70 deg., steel bbls. (85 Ib.) gal 37 
V. M. and P. naphtha, steel bbls. (85 Ib.) gal (.29 
Crude Rubber 
Para—Upriver fine....... lb $0.27 $0.28 
Upriver coarse . lb 18 19 
Upriver caucho ball. Ib 18 19) 
Plantation—First latex crepe Ib 25 
Ribbed smoked sheets Ib 3 
Brown crepe, thin, clean Ib 22 
Amber crepe No Ib 22 
Oils 
VEGETABLE 
The following prices are f.o.b., New York for carload lots 
Castor oil, No. 3,in bbls Ib $0.16 $0.18 
Castor oil, AA, in bbls : Ib 17 17 
China wood oil, in bbls. (f.0.b. Pac. coast) lb 17 18 
Cocoanut oil, Ceylon grade, in bbls lb 15 16 
Cocoanut oil, Cochin grade, in bbls (nominal) lb 16 17 
Cora oil, crude, in bbls ; Ib 12 13 
Cottonseed oil, crude (f.0.b. mill) I 104 1 
Cottonseed oil, summer yellow. Ib 14— 15 
Coteonseed oil, winter yellow. lb a j... 
Linsed oil, raw, car lots (domestic) gal A: Bs See 
Linseed oil, raw, tank cars (domestic) ga 1. l¢ : 
Linseed oil, boiled, car lots (domestic) gal 1.24 ka 








r 
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Olive oil, commercial ra 3.00 3 50 . * . 
Pal : f +4 Ores and Semi-finished Products 
i t red It 
Pal t it 09 10 All f.o.b. Mines, Unless Otherwise Stated 
I r tar irs (f.o.b. n It 10} 12 
nt Ik 17 18 Baurite, 52% Al. content, less than 2¢, Fess, up 
I I gal 1.30 1.45 to 201% silica, not more than H4% moisture. gross ton $10.00 $11 00 
I t vn, in bl gal 1.60 1.70 Chrome ore, Calif. concentrates, 50°; min 
Soya oil (Manchurian), in bbls. N. Y Ib 4— 14) CreOs unit 60 65 
1. tar t o.b., Pacif ist It 10 1 Chrome ore, 50%, max., Cr,O, f.o.b. Atlantic 
Seaboard : ‘ unit 65 — 70 
FISH *Coke, foundry, f.o.b. ovens net ton 18.00 20. 00 
‘ Mer n gal $0.85 $0 90 *( oke, furnace, f.o.b. ovens ne) ton 17.00 18.00 
hed Ment en al &/ 90 *Coke petroleum, refinery, Atlantic Seaboard net ton 24 00 
“ M ler 1 90 92 Fluor spar, lump, b.Tonuco, New Mexico netton 17. 50 
Blow ! ‘ 1.05 Fluor spar, standard, domestic washed gravel 
n Kent co and [Illinois mines net ton 25.00 27.50 
“es ° menite, 52% TiOe, per 'b. ore Ib Ol}- 85.02 
Miscellaneous Materials Manganese Ore, 50% Mn, ¢ if. Atlantic seaport unit 65 75 
Mtkol w Wark Uelees Cthercien Mented Man zanese ore, chemical (MnQ,). ; gross ton 75.00 90.00 
Molybdenite, 85% MoS,, per lb. of MoS,,N. ¥ 7 7 
rn r } | Cre S ¢ tt $2? 00 $25 00 Monazite, per unit of ThO, unit 42. Of 
| of r. { Kings Cr ett 18 00 20.00 Pyrites, Spanish, fines ,c.i.f., Atlantic seapor init 12 
RR 4 ine Cs et t g 00 10 00 Pyrites, Spanish, furnace size, c.i.f.. Atlant 
| i, fob. Cart 8 et to 3 00 5 00 seaport unit 16'— 
1, « rf ( f ‘ et te 16 00 19 00 Pyrites, Spanish, run of mines, ci..f., Atlant 
88 4 1, Cart et te 12. 00 seaport unit 12 14 
; “1 ett 26 50 28 00 Pyrites, domestic, fines unit 12 14 
min. 98°, | Missour et t 11.00 11 25 Rutile, 95% TiOg per Ib. ore. ! 15 
I 05 06 rungsten, Scheelite, 60° WO, and over, per unit 
] , et 60 00 £0.00! of WO, san . init 6 00 
Ca } 15 18 Tungsten, Wolframite, 60% WO, and over, per 
‘ tra light " 05 06 unit of WO,, N. Y.C init 5.00 
t " 04 05 Uranium Ore (Carnotite) per Ib. ef Us Ox Ib 2.75 3 00 
‘ tic, he } 04 05 Uranium oxide, 96° per lb. contained U3 Og t 2.75 3.00 
( extra | t Ik 05 07 Vanadium pentoxide, 9% t It 12.00 14.00 
( } oht } 05 6 Vanadium Ore, per Ib. of V2 Os contained It 1.25 — 
( ha Ik 04 05 Zircon, washed, iron free It 10 
( | r fob. t ( ria et te 9 00 12.00 *Nominal 
| d, f.o.b. ¢ rgia net to 12 00 15 00 
ered, f (ieorg et to 18 09 22 00 
hh f.o.b. Virgi ) net tor 8 Of 12 00 y 
| <a fe ich Vac. atte te ae Non-Ferrous Metals 
(| ul 3 my net tor 00 5 00 . x . 
(I it , pow ‘ net iT 60 Of New York Markets 
ecru ! I Maryland and North Cents rib 
‘ Lp gross tor 7 50 & 00 ’ ‘ 
: Later ; ay 7 50 10 00 Copper, electrolytic... 6 ccc cc ececees is 
t ‘ «at . 21 00 23 Aluminum, 98 to 99 per cent 34. 80 
rth Car tt 17.00 21 of Antimony, wholesale lots, Chinese and Japanese 7 007.50 
, ' VY Stat . 17 00 71 00 Nicke!, ordinary (Ingot 43 00 
fab. Reltimos 40 00 35 Nickel, electrolytic 45 00 
FI i rin, 5-ton lots 45 50 
~ . ‘ | 18 00 Lead, New Yor! , Spot & 40 
a5 00 4 Lead, F. St. Louis, spot 8 20 
' ’ 10 } 1) Zine, spot, New Yor! a 1 
‘ 71 " 02 Zine, spot, F. St. louis 7 70@8.05 
ra ar {) 
e \sI THER METALS 
c Silver ((‘omme oz $0 99 
0 Cadmiun t 40 1.50 
04 , Rismuth «500 Ii t li 2 70 
Cobalt j 4 0 6 00 
s 04 + Magnes um (f.o.t igara alls) I 175 
: . Plat inun > OO 
I r 4 00 Iridiun o2 350 00 
" 7 00 Palladium oz i) 110 00 
‘ Y Mercury 75 11 83 Of 
4 1.4 
1 10 11 ISHED ME’ rs 
+g 4 m fs \ar Price 
\ 12.00 22 00 ” rit 
\ 9 50 iS Of Copper sheets, hot rol.ea 33.50 
\ > An 8 00 Copper bottoms 8 00 
‘ , > an 15 00 Copper rods 8 00 40.00 
60 00 70 0 High brass wire and sheets 30.25 
) f n High brass rods 27 00 
Low brass re and sheets 8 50 
P Low brass rods 29 00 
Ref ractories Brazed brass tubing 38 25 
Brazed bronze tubing 41.75 
{ Seamless copper tubing 34 00 
Seam!es gh brass tubing 33 00 
; 
f 45 OLD METALS —Thy A ising pr I 
! { 7 ’ 
) | v York — 
7 ) One 
} | 10 12 ( rr ¢ Year Ago ¢ g 
4 e r extra Copper, heavy and cru > Of 17 00 14 00 0 
I 0- 10 Copper, heavy 1 wir 4 Of 16 00 13.50 14 50 
) 100: Se. ol Copper, light and bott 250 «14.00 12.0013 00 
"ane P , Lead, heavy 00 4.75 7.00 7 00 
Lead, te ( 375 4 00 6 00 
Bra heavy > 5+ 10 50 10 00 4 50 
. Brass, light 7 Of 7 50 7.00 & 00 
Ferro-Alloys cong fe ty MORE , 0 00 75 & 00 
All f.0.b. Works Zine 0 >» 00 45 0 
. 15.18 F 
\ t tor $700 ”S ) ‘ ° 
mA. | iD ia ' $. Structural Material 
Fe Pp f < +¢ Che following base prices per 100 Ib. are for struetural shapes 3 in. by } in. and 
t 2( 21 irger, and plates } ind heavier, from jobbers’ warehouses in the cities name 
} 76-80°, M 5 Of 200. Of > 
key , 76-80". M Ing t 170.00 75 00 New York Cleveland— — Zo— 
a 18 Mr gross tor 80.00 85.00 Cone (one One (me 
| . bder 50.40 1 1 lh 2.25 2.75 Current Mont! Year Current Year Current Year 
Ferr n, 10-15 ross tot 60 00 65.00 Ago \g \go Ago 
Bert n, 50° gross tor 80 00 90.00 Structural shapes $4.58 $4.47 $3.47 $5 00 $3.37 $4 08 $3 47 
Perr n. 79 gross tor 150.00 160. 00 Soft steel bars 473 4.62 3.37 4.50 3.27 3 OF 3.37 
Fert sten, 70-80%, per lb. of contained W It 1.10 1.15 Soft steel bar shapes 4.73 4.62 3.37 3.27 3.98 3.37 
Fe 35-50 f U. per Ib. of 1 ntent Ib 7.0 Soft steel bands 6.43 6.32 4.07 6.25 
Fert 4 perlb. of contained \ It 6. 5f 7.75 Plat.s, } to lin. thick 4.78 4.67 3.67 4 50 3.57 4.28 3.67 
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= = GIALSTU= = ——— _-— 
Construction and Massachusetts 
. EAST PEPPERELL—tThe Nashua River 
Operation Paper Co. plans to build a paper factory 
addition. Estimated cost, $100,000. 
7 . HOLYOKE The Perfect Safety Paper 
California Co., Winter St., plans to build a 60x100-ft. 
paper factory addition on Appleton and 
SAN FRANCISCO—The Federal Rubber Winter Sts Estimated cost, from $75,000 


Co., Cudahy, Wis., will soon award the 
contract for the construction of a 5-story 
factory for the manufacture of tires, etc. 
Estimated cost, $150,000. G. B. Allen, archt. 
and engr. 


Connecticut 


NAUGATUCK—The Rubber Regenerat- 
ing Co., Elm St., has awarded the contract 
for the construction of a 1-story addition 
to machine shop and alterations to other 
buildings at plant to the F. T. Ley Co., Inc., 
499 Main St., Springfield, Mass. Estimateoa 
cost, $50,000. 

NEW HAVEN — The Nustone 
Corp., Waterfront St., will build a 1-story, 
95x100-ft stone products factory Esti- 
mated cost, $12,000 Work will be done by 
day labor. 

UNION CITY (Naugatuck P. O.)—The 
Eastern Malleable Iron Co. has awarded 
the contract for altering and building addi- 
tions to the present plant to the Fred T. 
Ley Co., Inec., 499 Main St., Springfield, 
Mass Estimated cost, $50,000. 

VERSAILLES—The Versailles Sanitary 
Fibre Mills has awarded the contract for 
the construction of a paper factory to the 
H. Wales Lines Co., 134 State St., Meriden 
Estimated cost, $100,000 


Products 


Delaware 
WILMINGTON—The Wilmington Sugar 
Refining Co. plans to build a sugar refinery. 
Estimated cost, $2,000,000 W. Higginson, 


18 East 41st St., New York City, archt. 
nd engr 
Illinois 
CHICAGO—The Coca-Cola Co. plans to 
ld a plant on Crawford and Karlovy 


\ves Estimated cost, $750,000 


CHICAGO The Sherwin-Williams Co., 
ll6th St. and Stephenson Ave., is building 


white lead manufacturing plant and is in 
he market for equipment for the manu- 
re of tharg. and red lead 
Kansas 
CHANUTE—tThe Mutual Oil Co., Mutual 


lzg.. Kansas City, Mo., will build a 3-story, 
wax plant for the manufacture 
lubricating oil Estimated cost, $100,000 
Vork will b done by day labor 
TOPEKA—The Topeka Fdry. & Iron Co., 
18-322 Jackson Ave., plans to construct 3 
including a foundry and machine 
Estimated cost, $100,000 





Maine 


WATERVILLE The Keyes Fibre Co 
iwarded the contract for the construc- 
factory to the Aberthaw 
nstr. Co., 27 School -St.. Boston Esti- 
ted cost, $100,000. Webster & Leroy, 
Congress St., Portland, engrs. ° 


Maryland 


-ALTIMORE—tThe Bd. of Awards has 
rded the contract for the construction 
hydrolytic tank, sludge digestion tank, 
at the sewage disposal works, west 
‘ jack River, to the Robertson Bros 
Hopkins Pl 
BALTIMORE—tThe Interocean Oil Co., 
st Lexington St., plans to build a 1-story, 
x38-ft. chemical laboratory. Estimated 
st, $7,788. O. F. Adams, archt. 
BALTIMORE—tThe Whitaker Paper Co., 
Guilford Ave., has awarded the con 


act for the construction of an &-story, 
00x186-ft. warehouse on Guilford Ave., 
iratoga and Davis Sts. to the Turner 


onstr. Co., 244 Madison Ave., New 
ty Estimated cost, $600,000 


York 


to $100,000 
Sts., archts 


Howes & Howes, 243 High 


Michigan 


MARYSVILLE—The Aluminum Castings 
Co., c/o E. E. Allyne, 2800 Harward Ave., 
Cleveland, O., plans to build a 2-story fac- 
tory. Estimated cost, $75,000. 

ONTONAGON—The Northern 
has awarded the contract for the construc- 
tion of a 2-story pulp mill to W. E. Ule, 
Stevens Point, Wis. Estimated cost, $350,000. 

OW OSSO—The city has awarded the con- 
tract for furnishing labor and material for 
the construction of a water filtration plant 
with 1,000,000 gal. capacity to the Ann 
Arbor Asphalt Constr. Co., Ann Arbor. 
Estimated cost, $75,000 


Fibre Co. 


Minnesota 


WABASSO—The city rejected all bids for 


the construction of a sewage treatment 
plant and general sewer Estimated cost, 
$45,000 J. F. Druar, 512 Globe Bldg., 
St. Paul, ener. Noted Sept. 1 
Missouri 
EXCELSIOR SPRINGS—tThe city plans 


in election Oct. 4 to vote on $25,000 bonds 
to construct a disposal pl int, ete Shockley 
Eng. Co., Kansas City, eng? 


MOBERLY The city is having plans 
prepared for the construction of an im- 
pounding dam, filter plant, et« Estimated 
cost, $350,000 Fuller & Beard, Chemical 
Bldg., St. Louis, engrs Noted July 14 


SPRINGFIELD The Wood 
Stove Co. plans to build a 2-story 
Estimated cost, $100,000 


WEBB CITY—The Rock Paint & Cloth 
(o. is having plans prepared for the con 
struction of a 2-story, 61x150-ft. paint fa 
tory. Estimated cost, $150,000 Bucy Miller 


Meng Jo n, engrs 


Everett 
foundry 


Nebraska 
CHAPPELI—tThe city plans to build a 
sewage disposal plant and sewer system 
Sewage treatment and Imhoff tank and 
sand filters will be installed in same. Esti- 
mated cost, $90,000 Hensingson Eng. Co., 
12th and Harney Sts., Omaha, engrs 


North Dakota 


HURDSFIELD—tThe Bd. Educ. will soon 
iward the contract for the construction 
of a 2-story, 68x89-ft. grade and high 
school. A chemical laboratory will be in- 
stalled in same. Estimated cost, $100,000 
R. H. Corson, clk W. D. Gillespie, Fargo, 


archt. 
Ohio 


AK RON—The Miller Rubber Co., South 
High St., will build a 3-story, 60x210-ft. 
factory Estimated cost, $100,000. Work 
will be done by day labor. 


CLEVELAND—tThe Bd. Educ. will re- 


ceive bids until October 1 for the construc- 
tion of a 1-story sewage treatment and 
water pumping plant. Estimated cost, 
$50,000. C. W. Bates, Natl. Bank Bldg., 


Wheeling, W. Va., archt. 


CLEVELAN D—The 
Co., East 98rd St. and Quincy Ave., rejected 
bids for the construction of a_ 1-story, 
60x100-ft. japanning building. Estimated 
cost, $100 000 Carter, Richards, Griffith 
Co., Illuminating Bldg., archts and engrs. 

COLUMBUS—tThe city will receive bids 
until Oct. 4 for the construction of additions 
and repairs to the sewage disposal plant on 
Dawson Ave P. N. Roderick, village clk. 


Peerless Motor Car 
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TOLEDO—The Maumee Tire & Rubbhe 
Co., 705 Madison Ave is having plans pre- 
pared for the construction of }-stor’s 
100x300-ft. rubber tire factory on Lackey 
Rd Estimated cost, $300,000. G. G 
rison, pres. Osborn Eng. Co., 2848 Prospect 
Ave., archt ind eng 


Oklahoma 


DOUGHERTY—tThe Continental Asphalt 
& Refining Co Oklahoma City, will build 
1 refinery her+ Estimated cost, $1,0' Ho 
Work will be done by day labor 


OKLAHOMA CITY—The city will soor 


receive bids for the construction of ewage 
disposal plant Estimated cos $1,000,000 
Pierce, Greeley & Hansen, 39 West Adams 
St., Chicago, Ill., engrs. Noted Jul 14 


SPTIRO—tThe city plans an election No 
1 to vote on $50,000 bonds to construct a 


sewage disposal plant, etc. 
P > ’ | ve ae 
ennsvivanila 
PHILADELPHIA—E. Hubschmar Ori 
anna and Willow Sts., has awarded the 
contract for the construction of a l-story, 


60x90-ft. leather factory addition, to Mon 
gahan & Losse, 3016 Chestnut St 


PHILADELPHIA—Mcellvain Bros 15th 


and Hamilton Sts., will soon award the 
contract for altering their drug factory 
Ballinger & Perrot, 329 South Broad St., 


archts 
Rhode Island 


PROVIDENCE—Brown University, Pros- 
pect St., will soon award the contract for 
the construction of a 3-story, 50x200-ft. 
laboratory Estimated cost 
& Klauder, 925 Chestnut St., 
Pa., archts. and engrs. Noted Aug. 25 


Texas 
WICHITA FALLS Ths 
Control, Austin, will receive bids until 
1 for the construction of a sewage i 
plant, ete., at the Northwest 


State Bd. of 
Oct. 
ye il 
Texas Insane 


Asylum, here. C. H. Page & Bros Austin 
Natl 3ank Bldg., Austin, archts 
Wisconsin 

RELGIUM—tThe city had plans prepared 
for the installation of eptic tanh et 
Estimated cost, g°5 000 | Donohue Rth 
St.. Sheboygan, eng 

HARTFORD—tThe city is having plans 
prepared for the installation of sewage dis- 
posal tanks, et Estimated cost, $25,000 


(. Leins, West 
MILWAUKEE—tThe Natl 


Bend, eng? 


tric Co.. Belleview Pl, has awarded the 
contract for the construction of a l1-story, 
164x180-ft. foundry addition to Paull n's 
Sons, 1000 Humboldt Ave Estimated st 
$250,000 Noted April 21 

OSHKOSH The Merey Hospital, 185 
Hazel St., is having plans prepared for the 
construction of a 4-story hospital addition 
ind nurses’ home on Hazel Bt Chemical 
laboratories will be installed in same Eati- 
mated cost, $600,000. E. Brielmoier & Sons, 
University Bldg Milwaukee, archt ind 
eners 

SHEBOYGAN The Columbia Rubber 
Mills, 176 16th St., Milwaukee, has awarded 
the contract for the constructior of a 
2-story, 100x170-ft. factory to Herman Lo- 
esing, 914 Superior St Estir ted cost 
$60,000 Noted Aug. 11 

SHEBOYGAN-—The Tomah Rubbs Co., 
176 16th St., Milwaukee, has awarded the 
contract for the construction of a 2-story, 
70x190-ft. rubber factory on Ly 


mans Ave, 


to H. Loesing, 914 Superior St. Esti 
mated cost, from $50,v00 to $60,001 Noted 
Aug. 4 

Ontario 


LON DON—The 
has awarded the 
tion of a 3-story, 


Daughters of the 
contract for the 
100x280-ft 


Empire 
construc- 


children’s 


hosptial on Ottawa Ave to John Puther 
bough, 272 Regent St Special laboratory 
equipment will be installed in same Esti- 


mated cost, $250,000 


OTTAWA—tThe Ottawa Paint Works, 687 
Wellington St., has awarded the contract 
for altering paint factory on Wellington 
St. to A. Christie & Son, Kensington Apts., 
Elgin St. Estimated cost, $50,000 


SANDWICH EAST—tThe city plans an 
election to vote on $200,000 bonds to con- 


struct intercepting sewers, sewage disposal 
plant, et Morris Knowles, Ltd., Heintz- 
man Bldg., Windsor, engr. 
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Coming Meetings 
and Events 


> 
- 


ASSOCIATION FOR THE ADVANCE- 
MENT OF ScIENCE will hold its 1920 meeting 
27, 1920, to Jan. 1, 1921, 


Dex at Chicago, Ill 
AMERICAN CERAMIC Soctety will hold its 
annual meeting the week of Feb. 21, 1921, 
it Columbus, Ohio, with headquarters at 
the Deschler Hotel 
AMERICAN ELECTROCHEMICAL Society will 


hold its fall meeting in the 
Cleveland, Ohio, Sept 


Hotel Statler, 
30, Oct. 1 and 2 


AMERICAN ENGINEERING CoUNCIL of .the 
Federated American Engineering Societies 
will hold a meeting Nov. 18 and 19, 1920, 
in Washington, D. C Headquarters will 
be it the New Willard Hotel 


\ MERICAN FOUNDRY MEN’S ASSOCIATION 
will hold it 1920 convention and exhibit at 
Columbus, Ohio, the week of Oct. 4 

AMERICAN MINING CONGRESS will hold its 
next convention in Denver Nov. 15. 
AMERICAN PHYSICAL Society will hold a 
meeting Nov. 27 at the Case School of Ap- 


plied Science, Cleveland, and the annual 
meeting, beginning Dec. 28, at Chicago, th 
latter being the occasion of the special 
quadrennial meeting of the American Asso- 
ciation for the Advancement of Science and 
tl \ffiliated Societies 
\MERCAN SOCIETY OF MECHANICAL ENGI- 
EE! 1920 annual meeting will be held 
in the Engineering Societies’ Building, from 
[bene t 10 inclusive 
(“ANADIA | T ' OF MINING ND 
M ALLWI vill hold its second annual 
Wester meeting n Winnipeg MIar on 
Oct 6 Headquarters will be 
the Hote I t Garry 
I i | ASSOCIATION will hold 
meet Oct { t Columbus, Ohio. the 
bject f wil } vill be Refractories.’ 
| will hold it next 
' rm ¢ Thu in Oct 1 
\ D ON OF 
1 | tn ng 
n | ind mer Associa 
t Or} lurir the week 
' t ( t 
Puy ‘ 
nu conventior it 
| 1 «Cy » TIL, Oct. 11 
| of t National 
! nsids ty 1 b 
' t to } rubb t 
nferene to be held 
( ’ nnection with tl 
. , t} Council to b held 
RIAL ENGINEERS wil 
! nvent 1 it ‘ 
. \l | Pittsburel Is No 1‘ 





Industrial Notes 


W R cw 1. Co., New York, calls 
ntton to Bull 17, dated June, 1920, on 
Autor t ind Semi-Automatic Furnaces 
{ tl Contir is Heat-Treatment of 
Metals } bulletin Is a review of meth- 
i ind iipment that the company has 
leveloped tr ‘ nt years and which have 
hown the lue in practice 
Wet \I G Chicago, DIL, ts issuing 
f ' f ler on « | handling equip- 
t e tl labor problem. 
" VV Brooklyn, N Y., de- 
te nd builder for tl enamel, glass 
! r t t tri of patent recuper 
has issued a book- 
let t tlor ind descriptior of 
life nt ‘ together with illustra 
tlor f t nstallatior 
| ra ‘ LE Co., Philadelphia 
I ha i ! ! llustrated booklet on 
if cil pl I rizers, retorts, stirrers 
k t et | il crucibles, stoppers, 
t les and sl 
\\ A ( INC., ne inces 
t Dy nt? nt export sales manager, 
f I I \\ gl formerly consulting 
nd ex] t nee Vice J H l) ' 
re nay ’ ! VW Sor ! 
ex] l t 





W. M. HuMPpuHREY has purchased the 
plant of the Gas Oil Chemical Co. of Ham- 
mond, Ind., and will enter immediately 
into the manufacture of dye intermediates, 
including paratoluidine, orthotoluidine and 
paranitrotoluol. 


THE KEWAUNEE MrFc. Co., Kewaunee, 
Wis., has elected C. G. Campbell a member 
of the board of directors and has appointed 
him general manager. 


THE Powers REGULATING Co. has re- 
cently moved into a large modern fire-proof 
factory building having floor space of about 
10,000 sq.ft. The company has grown to 
this size from the small beginnings in 1890 
when W. P. Powers turned out the first 
house regulators in a small room 12 x 16 ft. 
Recently the older employees of the com- 
pany, including one who has been with the 
organization from the beginning, presented 
W. P. Powers, their president, with a silver 
cup in token of their affection and esteem. 


THe Simonps Mre. Co. has just com- 
pleted an addition 40 x 50 to its research 
laboratory connected with its steel mills at 
Lockport, N. Y. Additional equipment con- 
sisting of a 300 to 500 Ib. capacity special 
type electric melting furnace, several elec- 
tric heating furnaces and other tools and 
equipment have been installed, with a view 
of greatly extending facilities for carrying 
on development and research work. New 
formulas and methods for making special 
steels will be worked out at the enlarged 
laboratory under the direction of an expert 
metallurgical staff. 

THE WESTINGHOUSE ELEcTRIC & MFG. 
(o.’s war memorial scholarship committee 
has announced as the winners of the four 
scholarships for the coming year, 1920-21, 


Alva C. Corrao, small motor drafting de- 
partment Henry Gardiner Symonds, son 
of N. G. Symonds, manager industrial sales 


division, Chicago office; J. Dale Seabert, 
transformer engineering department, and 
Herbert R. Hillman, son of William A. 
Hillman, who has been a machinist in the 
works of the R. D. Nuttall Co. for twenty- 
even years These memorial scholarships 
were established in 1919 as a means for 
perpetuating the memory of those em- 
ploves of the Westinghouse company and 
ts subsidiary companies who took part in 
the great wat Each scholarship carries 
with it the annual payment of $500 for a 
exceed four years. The pay- 
ipplied towards an engineer- 
ing education in any technical school or col- 
lege selected by the successful candidate 


Scholarships are granted for one year only, 
nd approved by the scholarship committee 
but are continued for the full course pro- 
led the scholar maintains the academik 
nd other standards required by the insti 
tution The awarding of the scholarships 
based upon the personal character of th: 
pplicant ind grades in examinations, 
\nrotT A. HANKS, who has long conducted 
in ssay office and chemical laboratory at 
Sacramento St., San Francisco, and 
t ting laboratories in separate quarters, 


has recently moved into a new and larger 
building at 624 Sacramento St The new 
building will house the entire laboratory 
equipment and contains a sampling room, 
room, a chemical laboratory with 


im issn\ 
lurk room, i 


testing laboratory and 1 
brary The more commodious quarters 
permit of the efficient arrangement of equip 
ment and allow space for additional appa- 

itus. The testing laboratory is thoroughly 
equipped to handle materials of construc- 
tior ind commerce There is a grow- 
ng demand for this class of work both in 
Volume ind variety due to the increase in 
foreign trade through the port of San Fran- 


is well a because of the evident need 
of inspection of incoming and outgoing ship 


ment The testing laboratory has an ex- 
perienced personnel and is in position to 
perform efficient service. 

CHARLES WHITING BAKER, for many years 
editor-in-chief of Engineering News and 
ince 1917 consulting editor of Engineering 
Vews-Record, announces his resignation and 
the stablishment, under his direction, of 


the Engineering Business Exchange, with 


office t 30 Church St.. New York City, 
in rency to bring together those desiring 
to sell any uund engineering or technical 
business——-manufacturing, constructing, sell- 
ne or professional ind those seeking op- 


portunitic to purchase 


Tue AJAX ELECTROTHERMIC CorpP., Tren- 
ton, N. J., announces that Dr. E. F. North- 
rup has recently been elected vice-president 

f the company and is now engaged in per- 
fecting the brass-melting furnace of the 
\jaox-Northrup type Dr. Northrup has re- 
signed his professorship at Princeton Uni- 


in order to devote his entire time to 
tl business of tl 


company 


Manufacturers’ 
Catalogs 


THE PENNSYLVANIA ForGE Co., Brides- 
burg, Philadelphia, Pa., has issued a 32- 
page booklet on Forges and Pressed Steel 
Die Blocks Made from Acid O.H. Steel. 
This booklet is known as Cat. No. 


THE MoNARCH MFc. Works, INc., Phila- 
delphia, Pa., has issued a 4-page folder, 
Cat. 6, Section C, on improved chemical 
sprays, which gives descriptive matter and 
illustrations. 


THE WARREN CHEMICAL DIVISION of The 
Barrett Co., New York, calls attention to a 
small booklet on Alkali and Acid-Proof 
Anchor Rock Asphalt Floors. 


THE MINE & SMELTER SuPPLY Co., New 
York City, has just received from the press 
Bull. No. 63, on Massco Furnaces for melt- 
ing, hardening, tempering, annealing, forg- 
ing, assay work, ore roasting, etc., using oil, 
gas or gasoline fuel. This attractive 48- 
page booklet gives illustrations and de- 
scriptive matter of the following furnaces: 
crucible tilting; potless tilting; small sta- 
tionary gas; gasoline melting; muffle; rod 
heating; pack hardening; billet forge; an- 
nealing; oil forge; die hardening; rever- 
beratory and mechanical roasting, together 
with burners, accessories and motor blowers. 


MOJONNIER Bros. Co., engineer, Chicago, 
has just issued a new 160-page catalog on 
Scientific Dairy Apparatus and Supplies, 
wherein is shown a comprehensive line of 
the company’s own apparatus, also a very 
complete line of laboratory accessories for 
the chemical and bacteriological control of 
milk and milk products The second sec- 
tion of the catalog is devoted to vacuum 
pans, sterilizers, pumps and a complete line 
of heavy machinery used in condensed and 
evaporated milk plants 


LEEDS & NortTHurup Co., Philadelphia, P 


has issued Cat. No. 75, entitled “Electro 
metric Methods and Apparatus for Deter- 
mining Hydrogen Ion Concentrations.’ 


This booklet contains the following Gen- 
eral Considerations, The Working Formu 
las, Electrometri Methods Applicablk t 
Hydrogen Ion Measurements, Methods En 
ploying Potentiometer Principle, Practical 
Considerations in Applying Working For- 


mulas, Applications of the Gas Chain t 
Titration Analysis, Industrial Applications 
of Ga Chain Methods, Bibliography nd 


Price List 


THE YARNALL-WARING Co., 
’a., is distributing Bull. No 
tive of the Yarway S* 


Philadelphia, 
110, descrip 


itless ind double. 


tightening blow-off valves, both separately 
ind in combination The Yarway double 
tightening valve is a new development, hay 


ing been designed primarily to use in cor 
junction with the seatless valves in certair 


states where bo'tler laws require us¢ f 
either two valves or a blow-off valve and a 
cock on each individual blow-off line This 


conforms with the A.S.M.E. boiler code \ 
copy will b ent upon request 


THE OXWELD ACETYLENE Co., Chicago 
Ill., has its new “Eveready” catalog ready 
for the publi The catalog is issued in 
sections, each devoted to a particular pha 
of “Eveready” equipment—welding and cut 
ting blowpipes, regulators, accessories, et 
The “Eveready” line was formerly manu 
factured under the name of “Prest-O-Lit 
apparatus by the Prest-O-Lite Co., and was 
extensively used in the metal trades The 
Oxweld company took over the production 
ind sales under the present name 
Eveready—early in 1920, incorporating cer- 
tain improvements in design lately devel- 
oped in oxy-acetylene engineering. For the 
benefit of users of Eveready welding and 
cutting apparatus who desire special infor 
mation on any particular phase of the in- 
dustry, a series of small printed pamphlets 
containing matter excerpted from the Eve! 
eady instruction book and catalog Among 
the subjects ready for distribution are Li- 
rections for Operating Lead Burning Equip 
ment, 12 pages; Directions for Operating 
Welding Equipment, 12 pages; Directior 
for Operating Cutting Equipment, 8 pages 
Each pamphlet contains a detailed list of 
parts comprising the equipment treated 
Copies are mailed free on request 


THE LOOMIS-MANNING FILTER DISTRIB 
TING Co., Philadelphia, Pa., calls attentior 
to a new catalog on its filters, which i! 
sure clean, safe, freshly-filtered water f 
ill uses 
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